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;)#%0&#!"HU!!:)-(;'-($M!!
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#('%4)7,&-$M!C;0-(!J04!b!FEEs:I!a,&%(!044)<$!&#.&;0%(!UQ8!4(-(0$(M!
! ! ! dc!
!
C;C R61$,343"1,3%$-%4-BE7-0('(1/(--
H'4%,(4! %)! 3&$'0-&V0%&)#! )*! UQ8$1! _'0#%&%0%&3(! 0$$($$:(#%! )*! UQ8$! <0$! 7(4*)4:(.! '$&#>!
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%,(! $%4';%'40-! 90;B9)#(! )*! UQ8$! &$! ;):7)$(.! )*! LUNM! ! U('%4)7,&-$! <(4(! &$)-0%(.! *4):!
7(4&7,(40-! 9-)).! )*! SC6Q! 70%&(#%$M! @'4&*&(.! #('%4)7,&-$! <(4(! (&%,(4! -(*%! '#$%&:'-0%(.! )4!


























































































SC6Q!)4!@(.&0%4&;! ;)#%4)-! C(40! *)4!D!,)'4$M!U('%4)7,&-$!<(4(! %4(0%(.!<&%,!:&;4););;0-!#';-(0$(! %)!
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C;D;9 -J(1/603$*- A0%,(3$- '(8('/- %4- A:[!_9- 1$)- A:[5C- 3$- 1)6',- "%$,0%'- OUJH/-
4%''%&3$*-72[/-C-1$)-L\]-'3*1$)-/,3+6'1,3%$--
8)! ($%09-&$,! 6&>0#.! 9&#.&#>T&#.';(.! 0;%&30%&)#! )*! 86P$1! 0.'-%! ;)#%4)-! @J?+$! <(4(!
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*)--)<&#>!0;%&30%&)#!)*!86P!Z][!0#.!86P!Y1!4($7(;%&3(-5M!!
@J?+$! <(4(! &$)-0%(.! *4):! <,)-(! 9-)).! )*! 0.'-%! ;)#%4)-! 70%&(#%$! 0#.! $%&:'-0%(.! <&%,!
4($7(;%&3(!86P!Y1!Z!0#.![!6&>0#.$!WC(;%&)#!DMGXM!N*%(4!Fe!:&#'%($!)*!&#;'90%&)#1!;(--!74)%(&#!
<0$! (O%40;%(.! 0#.! 74)%(&#! -(3(-$! )*! 7"PNAF! 0#.! 7"PHY! <0$! .(%(4:&#(.! 95! <($%(4#! 9-)%!
0#0-5$&$!0#.!#)4:0-&V(.!%)!"TN;%&#!(O74($$&)#!WC(;%&)#!DMZXM!"#!;(--$!$%&:'-0%(.!<&%,!86PY1!Z!














































































































August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.57 13.5 0
Image ID 0000085_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.57 13.5 0
* 
Image ID 0000087_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.04 168 0
Image ID 0000087_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K

















August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.389 214 0
Image ID 0000063_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.389 214 0
Image ID 0000062_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.0426 20.8 0
Image ID 0000062_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K


















June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.60 43.7 0
Image ID 0000054_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.60 43.7 0
Image ID 0000053_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.24 29.4 0
Image ID 0000053_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K





















7"PHY!74)%(&#! -(3(-$!<(4(!,&>,(4! &#! ;(--$! $%&:'-0%(.!<&%,!86PY!6&>0#.!;):704(.! %)!'#$%&:'-0%(.!





! ! ! ZD!
!
C;D;? J(1/603$*- A0%,(3$- '(8('/- %4- A:[!_9- 1$)- A:[5C- 3$- 1)6',- "%$,0%'- OUJH/-
/,3+6'1,()-&3,=-:5B! -1$)-G@2E-/(01-b3$)6"()-BE7@;-
8)! &#3($%&>0%(!<,(%,(4!UQ8$! $&>#0-! %,4)'>,! (#.)$):0-! 86P! Y1! Z1! [1! 0.'-%! ;)#%4)-! @J?+$!
<(4(! $%&:'-0%(.! <&%,! "HU!! )4! SC6Q! $(40T&#.';(.! UQ8$! 0#.! 74)%(&#! -(3(-$! )*! 7"PHY! 0#.!
7"PNAF! <0$! :(0$'4(.! '$&#>! <($%(4#! 9-)%! 0#0-5$&$! 0#.! #)4:0-&V(.! *)4! JTN;%&#! 74)%(&#!
-(3(-$M!!
@J?+$! <(4(! &$)-0%(.! *4):! <,)-(! 9-)).! )*! 0.'-%! ;)#%4)-! 70%&(#%$! WC(;%&)#! DMDMDX! 0#.!
$%&:'-0%(.!<&%,!"HU!]SC6Q!$(40!T&#.';(.!UQ8$!.(4&3(.!*4):!SC6Q!W#beX!0#.!7(.&0%4&;!;)#%4)-!
#('%4)7,&-$! W#beX! WC(;%&)#!DMGXM! +(--! 74)%(&#!<0$!(O%40;%(.!0#.!7"PNAF!0#.!7"PHY!74)%(&#!
-(3(-$! <0$! .(%(4:&#(.! 95! <($%(4#! 9-)%! 0#0-5$&$! 0#.! #)4:0-&V(.! %)! JTN;%&#! (O74($$&)#!
WC(;%&)#!DMZXM!
!@4)%(&#!-(3(-$!)*!9)%,!7"PNAF!WH&>'4(!FcMNX!0#.!7"PHY!WH&>'4(!FcMJX!<(4(!,&>,(4!&#!;)#%4)-!
@J?+$! $%&:'-0%(.! <&%,! "HU!! T! &#.';(.! UQ8$! *4):! 9)%,! SC6Q! 0#.! 7(.&0%4&;! ;)#%4)-!
#('%4)7,&-$! ;):704(.! %)! %,(! '#$%&:'-0%(.! ;)#%4)-! @J?+$! WH&>'4(! FcXM! 8,(! &#;4(0$(! &#!
74)%(&#$! -(3(-$!<0$!#)%! &#*-'(#;(.!95!%,(!$)'4;(!)*! %,(!UQ8$!0$!%,(4(!<0$!#)!$%0%&$%&;0--5!
$&>#&*&;0#%!.&**(4(#;(! &#!%,(! &#;4(0$(! &#!74)%(&#$! -(3(-$!)*!9)%,!7"PNAF!W7bEMcGFI!#beX!0#.!
7"PHY! W7bEMd[EI! #beX! 9(%<((#! ;(--$! %,0%!<(4(! $%&:'-0%(.!<&%,! SC6Q! 0#.! 7(.&0%4&;! ;)#%4)-!
#('%4)7,&-!.(4&3(.!UQ8$M!!
C&:&-04-51! &#! ;)#%4)-! @?J+$! $%&:'-0%(.! <&%,! SC6QT$(40! &#.';(.! UQ8$! *4):! 9)%,! SC6Q! 0#.!
7(.&0%4&;! ;)#%4)-! #('%4)7,&-$! %,(! 74)%(&#$! -(3(-$! )*! 9)%,! 7"PNAF! WH&>'4(! F[MNX! 0#.! 7"PHY!
WH&>'4(!F[MJX!<(4(!,&>,(4!;):704(.!%)!%,(!'#$%&:'-0%(.!;)#.&%&)#!WH&>'4(!F[XM!8,(!&#;4(0$(!
&#!74)%(&#!-(3(-$!<0$!#)%!&#*-'(#;(.!95!%,(!$)'4;(!)*!%,(!UQ8$!0$!%,(4(!<0$!#)!$%0%&$%&;0--5!
$&>#&*&;0#%!.&**(4(#;(! &#! %,(! &#;4(0$(! &#!74)%(&#! -(3(-$! )*! 9)%,!7"PNAF! W7bEMcGFI! #beX! 0#.!
7"PHY! W7bEMGDFI! #beX! 9(%<((#! ;(--$! %,0%!<(4(! $%&:'-0%(.!<&%,! SC6Q! 0#.! 7(.&0%4&;! ;)#%4)-!
#('%4)7,&-!.(4&3(.!UQ8$M!!




























































































August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.590 99.4 0
Image ID 0000046_01
August 22, 2014 Page 1
Image Display Parameters
Channel Co or Min imum Maximum K
Chemi Gray Scale (Black on White) 0.0423 88.4 0
* * * !!3",QW! * !D;G6'(#! * 
"Q0S!J!"#E16%E!047&- 
Image ID 0000074_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.0395 19.3 0
* 
Image ID 0000075_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.131 70.9 0
* 








@J?+$!7'4&*&(.! *4):!,(0-%,5!0.'-%! ;)#%4)-!9-)).!<(4(!(&%,(4! -(*%!'#$%&:'-0%(.!)4! &#;'90%(.!<&%,!
"HUjT&#.';(.!UQ8$!.(4&3(.!*4):!7(.&0%4&;!;)#%4)-!0#.!SC6Q!#('%4)7,&-$M!+(--!74)%(&#!<0$!(O%40;%(.!
0#.! 0#0-5V(.! *)4! 7"PNAF! 0#.! 7"PHY! 74)%(&#! -(3(-$! '$&#>! <($%(4#! 9-)%! 0#0-5$&$! 0#.! 4($'-%$! <(4(!
#)4:0-&V(.! %)! "TN;%&#! (O74($$&)#M! WGX! 7"PNAF! 0#.! WDX! 7"PHY! 74)%(&#! -(3(-$! <(4(! ,&>,(4! &#! ;(--$!
$%&:'-0%(.!<&%,! "HUjT&#.';(.!UQ8$!*4):!9)%,!SC6Q!0#.!7(.&0%4&;!;)#%4)-!#('%4)7,&-$!;):704(.!%)!
'#$%&:'-0%(.!@J?+$M!8,(!&#;4(0$(!&#!74)%(&#!-(3(-$!<0$!#)%!&#*-'(#;(.!95!%,(!$)'4;(!)*!%,(!UQ8$1!0$!

































































































August 18, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.33 215 0
Image ID 0000079_01
August 18, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.346 38.4 0
! 
! 
SC6Q!#('%4)7,&-$ !!+)#%4)-!#('%4)7,&-$ 2#$%&:'-0%(.! 
Image ID 0000082_01
August 18, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.0234 44.0 0
Image ID 0000080_01
August 18, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.33 215 0
Image ID 0000082_01
August 18, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.0234 44.0 0
Image ID 0000082_01
August 18, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K















+(--! 74)%(&#! <0$! (O%40;%(.! 0#.! 0#0-5V(.! *)4! 7"PNAF! 0#.! 7"PHY! 74)%(&#! -(3(-$! '$&#>! <($%(4#! 9-)%!
0#0-5$&$!0#.!4($'-%$!<(4(!#)4:0-&V(.!%)!"TN;%&#!(O74($$&)#M!WGX!7"PNAF!0#.!WDX!7"PHY!74)%(&#!-(3(-$!


















%4(0%(.! 0#.! '#%4(0%(.! ;(--$!<(4(! %,(#! &#;'90%(.!<&%,! 86PZ! 6&>0#.1! 86P[! -&>0#.! )4! @?NT
&#.';(.!UQ8$! *)4! Fe!:&#'%($M! +(--! 74)%(&#!<0$! (O%40;%(.! 0#.!7"PNAF!74)%(&#! -(3(-$!<(4(!
:(0$'4(.!95!<($%(4#!9-)%!0#0-5$&$!WC(;%&)#!DMcXM!!






















































June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.24 29.4 0
Image ID 0000053_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.24 29.4 0
Image ID 0000054_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.60 43.7 0
Image ID 0000054_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K






















































August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.0426 20.8 0
Image ID 0000062_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.0426 20.8 0
Image ID 0000063_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.389 214 0
Image ID 0000063_ 1
August 22, 2014 Page 1
Image Display P rameters
Channel Color M in imum Maximum K











































June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.24 29.4 0
Image ID 0000053_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.24 29.4 0I age I  4
Jun  , Page 1
Image Display Parameters
Channel Color M in imum Maximu K
Chemi Gray Scale (Black on White) 1.60 43.7 0
Image ID 0000054_01
June 4, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
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August 21, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.389 214 0
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July 25, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.466 313 0
Image ID 0000 70_01
July 25, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.466 313 0
Image ID 0000070_01
July 25, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.466 313 0
Image ID 0000070_01
July 25, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.466 313 0
Image ID 0000070_01
July 25, 2014 Page 1
Image Display Param ters
Channel Color M in imum Maximum K
Chemi Gr y Scale (Black on White) 0.466 313 0
Image ID 0000070_01
July 25, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.466 313 0
Image ID 0000070_01
July 25, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.466 313 0
Image ID 0000070_01
July 25, 2014 Page 1
Image Display Parameters
Channel Color in imum Maximum K




















































August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.311 28.7 0
Image ID 0000086_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.311 28.7 0
Image D 0000086_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 0.311 28.7 0
Image ID 0000087_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.04 168 0
Image ID 0000087_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 1.04 168 0
Image ID 0000087_01
August 22, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K











































June 27, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.17 576 0
Image ID 0000071_01
June 27, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on Whit ) 2.17 576 0
Image ID 0000071_ 1
June 27, 2014 Page 1
Image Display Parameters
Channel olor M in imum Maximum K
Chemi Gray Scale (Black on White) 2.17 576 0
Image ID 0000071_01
June 27, 2014 Pag  1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on White) 2.17 576 0
Image ID 0000071_01
June 27, 2014 Page 1
Image Display Parameters
Channel Color M in imum Maximum K
Chemi Gray Scale (Black on Whit ) 2.17 576 0
Image ID 0000071_01
June 27, 2014 Page 1
Image Display Parameters
Channel olor M in imum Maximum K











/(0-%,5!0.'-%! ;)#%4)-!@J?+$!74(T%4(0%(.!Ä!0! SNA! &#,&9&%)4!<(4(! &#;'90%(.!<&%,!$'7(4#0%0#%! *4):!
;)#%4)-!@J?+$!$%&:'-0%(.!*)4!G!0#.])4!d!,)'4$!<&%,!@?N!)4! "HU!!)4! SC6Q!C(4':T&#.';(.!UQ8$M!N!




7C8N8F! <0$! .40$%&;0--5! 4(.';(.! *)--)<&#>! $%&:'-0%&)#! <&%,! %,(! $'7(4#0%0#%M! C&:&-04-51! &#! ;)#%4)-!
@J?+$!&#;'90%(.!<&%,!$'7(4#0%0#%!*)4:!;)#%4)-!@J?+$!$%&:'-0%(.!<&%,!WDX!"HU!!0#.!WHXTSC6Q!$(40!
&#.';(.! UQ8$! %,(4(! <0$! 0#! &#;4(0$(! &#! 7C8N8F! 74)%(&#! -(3(-$! ;):704(.! %)! %,(! '#$%&:'-0%(.!











8)! *'4%,(4! (O7-)4(! %,(! .)<#$%4(0:! (**(;%$! )*! UQ8T&#.';(.! 86P! 0;%&30%&)#! 0#.! &*! "HUj!
74).';%&)#! <0$! );;'44&#>1! 4($7)#$($! ;):70%&9-(! <&%,! "HUj! 74).';%&)#! <0$! &#3($%&>0%(.!
<&%,! 4(>04.$! %)!UQ8!74).';%&)#!0$! "HU!! ,0$!9((#! $,)<#! %)!74&:(!#('%4)7,&-$! %)! 4(-(0$(!
UQ8$! k[GlM! N;;)4.&#>-51! %,(! &#%(4*(4)#! (#3&4)#:(#%! )*! %,(! $'7(4#0%0#%! *4):! UQ8T
$%&:'-0%(.!@J?+$!<0$!&#3($%&>0%(.!95!&#;'90%&#>!$'7(4#0%0#%!*4):!UQ8T$%&:'-0%(.!@J?+$!




*4((! $'7(4#0%0#%! <0$! 4(:)3(.! 0#.! $%)4(.M! U('%4)7,&-$! <(4(! %,(#! &$)-0%(.! *4):! SC6Q!
70%&(#%$!0#.!(&%,(4!-(*%!'#$%&:'-0%(.!)4!%4(0%(.!<&%,!SNA!&#,&9&%)4!%)!&#,&9&%!"HUj!$&>#0-&#>M!!
SC6Q! #('%4)7,&-$! Ä! 74(%4(0%:(#%! <&%,! 0! SNA! &#,&9&%)4! <0$! (&%,(4! -(*%! '#$%&:'-0%(.! )4!




!U)! UQ8$! <(4(! )9$(43(.! &#! %,(! '#$%&:'-0%(.! SC6Q! #('%4)7,&-$! WQ()12%! OVYGXM! UQ8$! <(4(!
)9$(43(.!<,(#!#('%4)7,&-$!<(4(!&#;'90%(.!<&%,!SC6Q!$(40!WQ()12%!OVYDX1!"HUj!WQ()12%!OVYHX!































)*! SC6Q! #('%4)7,&-$!<&%,! WDX! SC6Q! $(40! 0#.! WHX! "HUj! 4($'-%(.! &#!UQ8! 4(-(0$(! WPX! QO7)$'4(! )*! SC6Q!
#('%4)7,&-$! %)! $'7(4#0%0#%! *4):!@J?+$! $%&:'-0%(.!<&%,! SC6Q! $(40T&#.';(.!UQ8$! 4($'-%(.! &#!UQ8!
4(-(0$(M! W4X! /)<(3(41! #)! UQ8$! <(4(! )9$(43(.! <,(#! SC6Q! #('%4)7,&-$! 74(T%4(0%(.! <&%,! 0! SNA!
&#,&9&%)4! <(4(! (O7)$(.! %)! $'7(4#0%0#%! *4):! @J?+$! $%&:'-0%(.! <&%,! SC6Q! $(40T&#.';(.! UQ8$M!
J)%%):!4&>,%!,0#.!;)4#(4!904!4(74($(#%$M!C;0-(!J04!b!FEEs:I!a,&%(!044)<$! &#.&;0%(!UQ8!4(-(0$(M!
#bFM!





70%,<05$1! (0;,! %&:(! %,(4(! <0$! 0#! &#;4(0$(! )4! .(;4(0$(! &#! 74)%(&#! -(3(-$! )*! $&>#0--&#>!
74)%(&#$!;):704(.!%)!%,(!'#$%&:'-0%(.!;)#.&%&)#M!N;;)4.&#>-51!;):9&#0%&)#!)*!4($'-%$!)*!0--!
&#.';%&)#!(O7(4&:(#%$! W#beX! 0#.!0--! 4(.';%&)#!(O7(4&:(#%$! W#beX! %,(4(!<0$!0! $%0%&$%&;0--5!
$&>#&*&;0#%!&#;4(0$(!)4!.(;4(0$(!&#!74)%(&#!-(3(-$!;):704(.!%)!%,(!'#$%&:'-0%(.!;)#.&%&)#M!
+):704(.!%)!%,(!'#$%&:'-0%(.!@J?+$1!$%&:'-0%&)#!<&%,!UQ8$!-(0.!%)!0!$&>#&*&;0#%!&#;4(0$(!
&#! 7"PNAF! 74)%(&#! -(3(-$! W7bEMEGYI! #beXM! ! "#! @J?+$! 74(T%4(0%(.! <&%,! /+_1! %,(4(! <0$! 0!
$&>#&*&;0#%! 4(.';%&)#! &#! 7"PNAF! 74)%(&#! -(3(-$! *)--)<&#>! UQ8! $%&:'-0%&)#! W7bEMEDcI! #bdXM!
N-%,)'>,!*)--)<&#>!$%&:'-0%&)#!)*!$&>#0--&#>!70%,<05!'$&#>!$'7(4#0%0#%!)*!UQ8T$%&:'-0%(.!










$'7(4#0%0#%! )*! UQ8T$%&:'-0%(.! @J?+$! 0;%&30%(.! SNATC8N8! $&>#0--&#>! 70%,<05$! )*! ;)#%4)-!
@J?+$!4($'-%&#>!&#!&#;4(0$(.!74)%(&#$!-(3(-$!)*!7C8N8F!WQ()12%!OWX!0#.!0-$)!$%&:'-0%(.!SC6Q!
#('%4)7,&-$! %)! 4(-(0$(!UQ8$! WQ()12%! OVXM! N! SNA! &#,&9&%)4!<0$! $';;($$*'-! &#! &#,&9&%&#>! 9)%,!
%,($(!4($7)#$($!WQ()12%!OW!*#E!Q()12%!OVY49M!!
!




N--! 4($'-%$! )9%0&#(.! <(4(! ;):704(.! 0>0&#$%! 70%&(#%! ;-&#&;0-! 0#.! .(:)>407,&;! .0%0M!
/)<(3(4! #':9(4$! &#3($%&>0%(.! <(4(! %))! $:0--! %)! >&3(! 0#5! ;)44(-0%&)#! )*! $%0%&$%&;0-!
$&>#&*&;0#;(M! _'&%(! &#%(4($%&#>-51! (3(#! <&%,! $:0--! #':9(4$! %,(4(! <0$! 0#! &#.&;0%&)#! )*! 0!
#(>0%&3(! ;)44(-0%&)#! 9(%<((#! 7"PNAF! 74)%(&#! -(3(-$! &#! ,(0-%,5! ;)#%4)-! @J?+$! $%&:'-0%(.!
<&%,!UQ8$!.(4&3(.!*4):!SC6Q!#('%4)7,&-!W#bGX!0#.!;'44(#%!.4'>!%,(40751!/+_!WPÇ!b!EM[GZDXM!





















N;%&30%(.! #('%4)7,&-$! :05! '#.(4>)! ;(--! .(0%,! 95! UQ8)$&$! %)! >(#(40%(! UQ8$! k[GlM! 8,($(!
$%4';%'4($!<(4(! &#&%&0--5!.($;4&9(.! &#! %,(!$(%%&#>!)*!,)$%!.(*(#$(1!0$!0!#)3(-!0#%&:&;4)9&0-!
:(;,0#&$:! >(#(40%(.! %)! %4071! &::)9&-(! 0#.! B&--! :&;4))4>0#&$:$! k[GlM! /)<(3(41! .($7&%(!
%,(&4!(3&.(#%!74)%(;%&3(!4)-(!0#!&#;4(0$&#>!7))-!)*!(3&.(#;(!&:7-&;0%($!UQ8$!0%!%,(!;(#%(4!)*!
:0#5!70%,)-)>&;0-!;)#.&%&)#$1!&#;-'.&#>!C6Q1!$(43&#>!0$!0!.)'9-(T(.>(.!$<)4.!)*!&::'#&%5!




&#.&3&.'0-$M! 2#*)4%'#0%(-51! %,(4(! &$! ;'44(#%-5! #)! 4)9'$%! (3&.(#;(! 90$(! &#;)47)40%&#>! %,&$!
$7(;'-0%&)#!&#%)!%,(!.&$(0$(!70%,)>(#($&$!)*!C6QM!!
\#;(!4(-(0$(.1!%,(!LUN!$;0**)-.!)*!UQ8$! &$!.(>40.(.!95!(O%40;(--'-04!LU0$(! "! %)!*0;&-&%0%(!
$'9$(='(#%! ;-(040#;(! *4):! %,(! ;&4;'-0%&)#! 95! :0;4)7,0>($! kFeclM! 8,&$! 407&.! ;-(040#;(!
74(3(#%$! %,(! 74)-)#>(.! (O7)$'4(! )*! %,($(! 7)%(#%&0--5! &::'#)>(#&;! $%4';%'4($! %)! %,(!
&::'#(! $5$%(:!<,&;,! ;0#!:(.&0%(! &#0.3(4%(#%! &::'#(! 4($7)#$($! kFeclM! 8,(4(*)4(! &%! &$!
7-0'$&9-(! %,0%! &*! %,($(! ;-(040#;(!:(;,0#&$:$!<(4(! %)! *0&-1! &%! ;)'-.! -(0.! %)! 7(4$&$%(#;(!)*!
%,($(! $%4';%'4($! &#! 0! #)#T.(>40.09-(! *)4:1! -(0.&#>! %)! 74($(#%0%&)#! )*! $(-*T0#%&>(#$! 95!
*'#;%&)#&#>!0$!(#.)>(#)'$!86P! -&>0#.$M!N.'-%!C6Q!70%&(#%$!.(:)#$%40%&#>! &:70&4(.!09&-&%5!
%)!.(>40.(!UQ8$! $'77)4%! %,&$! %,()45! kFe[1! FdElM! Q3(#! &#! %,(!74($(#;(!)*!#)#T.(>40.09-(!
UQ8$! &%! 40&$($! %,(!='($%&)#!)*! &::'#)>(#&;! 0#%&>(#$! &#! %,($(! $%4';%'4($! 0$! $(-*!LUN! &$! 0!
7))4!86P!-&>0#.!kFGDlM!/)<(3(41!%,&$!07704(#%!.&$;4(70#;5!;0#!9(!(O7-0&#(.!95!%,(!09&-&%5!




/)<(3(41! 0! -04>(! 74)7)4%&)#! )*! (O&$%&#>! 4($(04;,! (O7-)4&#>! %,(! 4)-(! )*! UQ8$! &#! 6'7'$! &$!
4(-0%(.! 0.'-%T)#$(%! C6Q! .($7&%(! SC6Q! ,03&#>! 0! :)4(! $(3(4(! 74($(#%0%&)#! 0#.! ;)'4$(M!
8,(4(*)4(1! 4($(04;,! &#%)! %,(!(O0;%! 4)-(!)*!UQ8)$&#>!#('%4)7,&-$! &#! SC6Q!<&--! 9(!9(#(*&;&0-1!
#)%!)#-5!%)!74)3&.(!#(<!&#$&>,%!&#%)!%,(!&::'#(!.5$4(>'-0%&)#!.4&3&#>!6'7'$!70%,)>(#($&$1!
9'%!0-$)!7)%(#%&0--5!)7(#!'7!#(<!03(#'($!*)4!%,(!.(3(-)7:(#%!)*!%,(407('%&;!$%40%(>&($!&#!
%,(! ,)7(! )*! &:74)3&#>! %,(! )3(40--! .&$(0$(! )'%;):(! )*! SC6Q! 70%&(#%$M! ! 8,(! ,57)%,($&$!
%,(4(*)4(! $%0%(.! %,0%! UQ8$! *4):! SC6Q! 70%&(#%$! 04(! 74)3&.&#>! 0! #)3(-! $)'4;(! )*! 0'%)T






7(.&0%4&;! ;)#%4)-! #('%4)7,&-$M! 8,(! -(3(-$! )*! 7,)$7,)45-0%&)#! <0$! &#&%&0--5! ;):704(.!












8,(! ,57)%,($&$! $%0%(.! %,0%! UQ8$! ;)'-.! 74)3&.(! 0! #)3(-! $)'4;(! )*! 0'%)! 0#%&>(#$! %,0%! >(%!
.(%(;%(.! %,4)'>,! (#.)$):0-! 86P$! -(0.&#>! %)! &::'#(! ;(--! 0;%&30%&)#! 0#.! 857(! F! "HU!
74).';%&)#M! ! 8,(4(*)4(1! %,(! 09&-&%5! )*! UQ8$! %)! $%&:'-0%(! ;)#%4)-! @J?+$! <0$! &#&%&0--5!
.(%(4:&#(.M!!
"#3($%&>0%&)#! )*! "PNA! 0#.! "PHY! 7,)$7,)45-0%&)#! &#! ;)#%4)-! @?J+R$! $%&:'-0%(.! <&%,! "HUj!
WQ()12%!TUX!)4!SC6Q!$(40!WQ()12%!T^XT!&#.';(.!UQ8$!.(:)#$%40%(.!&#;4(0$(.!74)%(&#!-(3(-$!)*!
7,)$7,)45-0%(.! "PNAF! 0#.! "PHY! ;):704(.! %)! '#$%&:'-0%(.! ;(--$M! /)<(3(41! #)! $&>#&*&;0#%!
.&**(4(#;(!<0$!$((#!&#!%,(!.(>4((!)*!7,)$7,)45-0%&)#!9(%<((#!;(--$!$%&:'-0%(.!<&%,!UQ8$!
.(4&3(.!*4):!SC6Q!)4!7(.&0%4&;!;)#%4)-!#('%4)7,&-$1!&44($7(;%&3(!)*!%,(!UQ8!$%&:'-&!WQ()12%!TU!
*#E! T^XM! 8,&$! &#.&;0%($! %,0%! @?N1! "HUj! 0#.! SC6Q! $(40! &#.';(.!UQ8$! ;0#! 0;%&30%(! 86P$! 95!
74)3&.&#>!0!$)'4;(!)*!0'%)T0#%&>(#$1!4(>04.-($$!)*!%,(!)4&>&#!)*!%,(!#('%4)7,&-$!>(#(40%&#>!
%,(! UQ8$M! 8,($(! *&#.&#>$! $'>>($%! %,0%! &::'#(! ;(--$! 04(! .(%(;%&#>! 0'%)0#%&>(#$! %,0%! 04(!
9(&#>!74)3&.(.!95!UQ8$!&#!0!86P!Y1!Z!0#.![!T.(7(#.(#%!:0##(4M!
/+_!74(%4(0%:(#%!)*!;)#%4)-!@J?+$!<0$!;044&(.!)'%!%)!&#,&9&%!86P!$&>#0-&#>1!<,&;,!4(.';(.!
7,)$7,)45-0%&)#! )*! "PNAF! &#! 0! .)$(T.(7(#.(#%! :0##(4! &#! ;(--$! $%&:'-0%(.! <&%,! 86PZ][!
WQ()12%! ObYG! *#E! ObYDX! 6&>0#.$! 0#.! @?NT&#.';(.! UQ8$! WQ()12%! ObYHXM! C&:&-04-51! /+_!
4(.';(.!7,)$7,)45-0%&)#!)*!"PNA!&#!;(--$!$%&:'-0%(.!<&%,!"HU!!0#.!SC6Q!$(40!&#.';(.!UQ8$!
WQ()12%! OOYG! *#E! OOYDXM! 8,($(! *&#.&#>$! &:7-&;0%(!UQ8$! &#! %4&>>(4&#>! 0;%&30%&)#!)*! &::'#(!
;(--$!&#!0!86PZ!0#.!86P[!.(7(#.(#%!:0##(4M!!
8,(! .)<#$%4(0:! (**(;%$! )*! UQ8T&#.';(.! 86P! 0;%&30%&)#! <0$! )9$(43(.! <,(#! %,(! 74)%(&#!
-(3(-$! )*! 7,)$7,)45-0%(.! C8N8F!<0$! &#;4(0$(.! &#! ;)#%4)-! @J?+$! (O7)$(.! %)! $'7(4#0%0#%!
*4):!UQ8! $%&:'-0%(.!@J?+$! WQ()12%! OW9M! !N$!7,)$7,)45-0%&)#!)*! C8N8!;0#!9(! &#&%&0%(.!95!
9&#.&#>!)*! %57(F! "HU$! %)! "HUNP1! %,($(! *&#.&#>$! &#.&;0%(! %,0%!UQ8!:(.&0%(.!86P!0;%&30%&)#!




;)#%4)-! @J?+$!74(%4(0%(.!<&%,! 0! SNA! &#,&9&%)4! %)!9-);B! "HUT:(.&0%(.! $&>#0-&#>1! -(0.! %)! 0!
4(.';%&)#! &#! C8N8F! 7,)$7,)45-0%&)#! WQ()12%! OWXM! H'4%,(4:)4(1! (O7)$'4(! )*! %,(! $0:(!
$'7(4#0%0#%! *4):! UQ8T$%&:'-0%(.! @J?+$! %)! SC6Q! #('%4)7,&-$! -(.! %)! UQ8! 4(-(0$(! WQ()12%!
OVYPXM!!













)*! %,($(! $&>#0-&#>! 74)%(&#$! &$! 0! .&4(;%! 4($'-%! )*! (#.)$):0-! 86PZ][! 0#.! 86PY! 0;%&30%&)#1! &%!
$'>>($%$! %,0%! UQ8$! 04(! 74)3&.&#>! 0'%)! 0#%&>(#$! %,0%! 04(! 9(&#>! .(%(;%(.! &#! 0! 86PY]Z][!
.(7(#.(#%!:0##(41!0#.!74)3&.($!0!:(;,0#&$:!%,4)'>,!<,&;,!UQ8T:(.&0%(.!0'%)&::'#(!
4($7)#$(! ;)'-.! 9(! .4&3(#M! 8,&$! 0'%)! 0#%&>(#&;! 7)%(#%&0-! )*! UQ8$! &$! $'77)4%(.! 95! %,(!
)9$(430%&)#! %,0%! .(3(-)7:(#%! )4! (O0;(490%&)#! )*! 0'%)&::'#(! 4($7)#$($! *4(='(#%-5!
*)--)<$! 0#! &#*(;%&)#! 95! 70%,)>(#$! &#3)-3&#>!UQ8)$&$! k[elM! +)#$&$%(#%!<&%,! %,(! *&#.&#>$! )*!
! ! ! [D!
!
%,&$! $%'.51! 60#.(! (%! 0-! 0#.! h04;&0TP):)! (%! 0-! ,03(! .(:)#$%40%(.! %,(! 09&-&%5! )*! UQ8! %)!
7)%(#%-5! 0;%&30%(! 7L+$! 95! 4(-(0$&#>! $(-*TLUNT0#%&:&;4)9&0-! ;):7-(O($! kZc1! FeFlM! ! 8,(!
&::'#)>(#&;&%5! )*! %,($(! ;):7-(O($! <0$! 0%%4&9'%(.! %)! %,(! UQ8T.(4&3(.! 0#%&T:&;4)9&0-!
7(7%&.($1! ($7(;&0--5! 66YZ1! <,&;,! *0;&-&%0%($! %,0%! '7%0B(! )*! $(-*TLUN! &#%)! &#%40;(--'-04!
;):704%:(#%$!)*!7L+$!<,(4(!#';-(&;!0;&.!$(#$&#>!86P$!04(!-);0%(.!kZc1!FeFlM!!QO&$%&#>!.0%0!
4(>04.&#>!UQ8! &#.';(.!7L+! 0;%&30%&)#!74&:04&-5! &#3)-3($! %,(! 0;%&30%&)#!)*! 86P! [! kZc1! [elM!
8,&$!74($(#%!$%'.5!74)3&.($!#)3(-!&#$&>,%!&#%)!%,(!7)$$&9-(!&#3)-3(:(#%!)*!86PY!&#!.(%(;%&#>!
#';-(04! 0'%)! 0#%&>(#$! 74)3&.(.! 95! UQ8$M! +)#$&$%(#%! <&%,! (O&$%&#>! .0%0! 4(>04.&#>! 0'%)!
0#%&>(#&;! 7)%(#%&0-! )*! UQ8$! kFY[l1! ! %,($(! *&#.&#>$! $'77)4%! %,(! ,57)%,($&$! %,0%! UQ8)$&#>!
#('%4)7,&-$! %4&>>(4! (#.)$):0-! 86P! 0;%&30%&)#! %,4)'>,! %,(&4! 74($(#%0%&)#!)*! &::'#)>(#&;!
0'%)0#%&>(#$M! 8,(! &#;4(0$(! &#! 7,)$7,)45-0%(.! "PNA! 74)%(&#! -(3(-$! )9$(43(.! <0$! >4(0%(4!
;):704(.!%)!%,(!&#;4(0$(!&#!7,)$7,)45-0%(.!"PHY!74)%(&#!-(3(-$M!8,&$!;)'-.!9(!)#!0;;)'#%!
)*!%,(!*0;%!%,0%!UQ8$!:&>,%!;)#%0&#!:)4(!(#.)>(#)'$! -&>0#.$!*)4!86P$!Z!0#.![! -(0.&#>!%)!
>4(0%(4! 0;%&30%&)#! )*! %,(! 86P! Z][T! ?5LccT"PNAF! 70%,<05! ;):704(.! %)! 86P! YM! N#)%,(4!
7)$$&9&-&%5!&$!%,(!.&**(4(#%&0-!(O74($$&)#!)*!%,($(!4(;(7%)4$!<&%,&#!@J?+!;(--!$'9$(%$!kDFYlM!
86PY!&$!-&:&%(.!%)!:5(-)&.!.(#.4&%&;!;(--$1!<,(4(0$!86PZ!0#.!86P[!04(!;)T(O74($$(.!)#!7L+$!
0#.! JT;(--$! kDFYlM! C)! &%! &$! 4(0$)#09-(! %)! $7(;'-0%(! %,0%! %,(! >4(0%(4! &#;4(0$(! &#!




)#! UQ8! :(.&0%(.! &::'#(! 0;%&30%&)#! ;)'-.! #)%! 9(! )7%&:&V(.! 0#.! %,(4(*)4(! <0440#%$!
*'4%,(4!&#3($%&>0%&)#M!H'4%,(4:)4(1!0!:)4(!86PY!70%,<05T!%04>(%(.!0774)0;,!*)4!&#,&9&%&)#!
;)'-.!9(! &#3($%&>0%(.M!86PY! $&>#0-$! %,4)'>,!0.07%)4!74)%(&#!8P"HkDel! 1! 0#.!'$(!)*!0!8P"HT
&#,&9&%)4! %)! &#,&9&%! UQ8! :(.&0%(.! $&>#0--&#>! %,4)'>,! %,($(! 4(;(7%)4$! ;)'-.! 74)3&.(!
;)#3&#;&#>! (3&.(#;(! *)4! %,(! .&4(;%! &#3)-3(:(#%! )*! 86PY! 70%,<051! ;):704(.! %)! FEE! µ?!
! ! ! [Y!
!
/+_1!<,&;,!&#,&9&%$!0--!(#.)$):0-!86P$M!C&:&-04-51!?5Lcc!&#,&9&%)4!<)'-.!9(!:)4(!$7(;&*&;!
*)4! 86PZ][! 70%,<05! &#,&9&%&)#! kDel1! 0#.! ;)'-.! 9(! 0! 7)%(#%&0-! 03(#'(! %)! 9(! &#3($%&>0%(.M!
/)<(3(41! -))B&#>! 0%! %,(! (**(;%$! /+_! &$! &:7)4%0#%! 0$! %,&$! &$! '$(.! ='&%(! $';;($$*'--5!
%,(407('%&;0--5!&#!6'7'$1!<,&;,!&$!.($;4&9(.!&#!*'4%,(4!.(%0&-!-0%(4!&#!%,(!.&$;'$$&)#!WC(;%&)#!




;)#%4&9'%)45! *0;%)4! &#! &::'#(!0;%&30%&)#!)9$(43(.! WQ()12%! TU! *#E! T^X1!<,&;,!:(0#%! %,0%!
0-%,)'>,!SC6Q!#('%4)7,&-$!,03(!9((#!$,)<#!%)!4(-(0$(!:)4(!UQ8$! kZc1!FeFl1! %,(5!.&.!#)%!
-(0.! %)! 74).';%&)#! )*! :)4(! &::'#)>(#&;! UQ8$! ;):704(.! %)! ;)#%4)-! #('%4)7,&-$M! N#!
(O7-0#0%&)#! *)4! %,&$! ;)'-.!9(! %,0%! &%! &$! #)%! %,(! $)'4;(!)*! %,(!UQ8$1!9'%! %,(! $)'4;(!)*! %,(!
&::'#(! ;(--$! %,0%! >(%! 0;%&30%(.! 95! %,(! UQ8$1! <,&;,! .(%(4:&#($! %,(! .(>4((! )*! &::'#(!
0;%&30%&)#M!"#!$'77)4%!)*!%,&$!%,()451!86P$!Y1!Z!0#.![!,03(!9((#!$,)<#!%)!9(!'74(>'-0%(.!&#!
SC6Q! @J?+$1! 7)%(#%&0--5! :0B&#>! %,($(! ;(--! $'9$(%$! :)4(! $(#$&%&3(! %)! 0;%&30%&)#! kDFGlM!
N;;)4.&#>-51! &#3($%&>0%&#>! &*! SC6Q!.(4&3(.!@J?+$!04(!:)4(! $(#$&%&3(! %)!UQ8!0'%)!0#%&>(#$!
;):704(.! %)! ;)#%4)-! @J?+$! ;)'-.! 9(! 0! 7)%(#%&0-! 03(#'(! %)! 9(! (O7-)4(.! &#! %,(! *'%'4(M!
N#)%,(4!7)$$&9&-&%5!&$!%,(!&#3)-3(:(#%!)*!-)<T.(#$&%5!>40#'-);5%($!W6LhX!&#!74).';&#>!:)4(!
&::'#)>(#&;! UQ8$M! 6Lh$1! <,&;,! %57&;0--5! ;)#%0:&#0%(! @J?+! *40;%&)#$! .'4&#>! ;(--!
$(7040%&)#1! 4(74($(#%! 0#! 0-%(4#0%(! #('%4)7,&-! $'9$(%! 0#.! 7)%(#%! 74).';(4$! )*! UQ8$1!
:)47,)-)>&;0--5!0#.!*'#;%&)#0--5!.&$%&#;%! *4):!#)4:0-!.(#$&%5!#('%4)7,&-$! W&#3($%&>0%(.! &#!
%,&$!$%'.5XkDFelM!N;;)4.&#>-51! &%! &$!7)$$&9-(!%,0%!UQ8$!>(#(40%(.!%,4)'>,!6Lh! &$! &#,(4(#%-5!
:)4(! &::'#)>(#&;! &#! #0%'4(! ;):704(.! %)!UQ8$! *4):!#)4:0-! .(#$&%5! #('%4)7,&-$! &#! C6Q1!
0#.!%,(!)4&>&#!)*!UQ8$!0$!0!.(%(4:&#&#>!*0;%)4!&::'#(!0;%&30%&)#!;)'-.!-&B(-5!$%&--!077-5M!!
! ! ! [G!
!
U('%4)7,&-$!*4):!C6Q!70%&(#%$!04(!4(7)4%(.!%)!4(-(0$(!:)4(!UQ8$!kZc1!FeFlM!"#!$'77)4%1!<(!
)9$(43(.! %,0%! SC6Q! $(40! &#.';(.!:)4(!UQ8!LUN! %,0%!7(.&0%4&;! ;)#%4)-! $(40! WQ()12%! TaYD9M!
H'4%,(4:)4(1! &#!:'4&#(!:).(-!)*! C6Q1!#('%4)7,&-$! *4):!6'7'$!74)#(!:&;(!<(4(! *)'#.! %)!
'#.(4>)! (#,0#;(.! UQ8)$&$! &#! 0! $7)#%0#()'$! :0##(4! ;):704(.! %)! ;)#%4)-! :&;(! kDFdlM!
H'4%,(4:)4(1! ;)#$&$%(#%!<&%,!,':0#!C6Q! *)4!0#%&9).5!>(#(40%&)#!0#.!)4>0#!.0:0>(1! %,(!
:&;(!<(4(!4(7)4%(.!%)!74).';(!0#%&TUQ8!0'%)0#%&9).&($1!0#.!UQ8T-&B(!:0%(4&0-!;)#%0&#&#>!
?@\1!LUN!0#.!UQ!<(4(!.(%(;%(.! &#!#(7,4&%&;!B&.#(5$!0$!<(--!0$!#)#T0**(;%(.!$B&#! kDFdlM!
/)<(3(41! .0%0! *4):! :'4&#(! 6'7'$! :).(-! ;0#! 9(! ='&%(! ;)#*-&;%&#>1! <&%,! +0:79(--! (%! 0-!
)9$(43&#>! .&$(0$(! (O0;(490%&)#! &#! %,(! 74($(#;(! )*! :&;(! -0;B&#>! %,(! 09&-&%5! %)! >(#(40%(!
UQ8$1!&:7-5&#>!%,0%!.&$(0$(!70%,)>(#($&$!&$!#)%!$)-(-5!0%%4&9'%09-(!%)!UQ8$!kDFZlM!!





%,(! 74($(#;(! )*! LU0$(F! &#,&9&%)4$! )4! 0#%&TUQ8! 0#%&9).&($! %,0%! 74)%(;%! UQ8$! *4):!LU0$(!
0;%&3&%5! ,03(! $'77)4%(.! %,&$! %,()45! kFe[1! FdElM! L(7-(%&)#! )*! %,($(! UQ8T74)%(;%&#>!
0'%)0#%&9).&($!*4):!6'7'$!$(40!<0$!0$$);&0%(.!<&%,!&#;4(0$(.!.(>40.0%&)#!)*!UQ8$!kFe[lM!
":70&4(.! UQ8! .(>40.0%&)#! <0$! *)'#.! %)! ;)44(-0%(! <&%,! N#%&TUQ8! 0#%&9).&($1! N#%&T.$LUN!
%&%(4$!0#.!.(3(-)7:(#%!)*!6'7'$!#(7,4&%&$!kFe[lM!N!$&:&-04!$%'.5!)9$(43(.!%,(!74($(#;(!)*!
0#%&TLU0$(! 0#%&9).&($1! <,&;,! &#%(4*(4(.! <&%,! LU0$(F! 0;%&3&%5! kFdElM! 8,&$! &#09&-&%5! %)!
.(>40.(!UQ8$!<0$!4(7)4%(.!%)!*-';%'0%(!<&%,!.&$(0$(!0;%&3&%5!0#.!:0&#-5!)9$(43(.!.'4&#>!
*-04($! %,0#! <,(#! &#! 4(:&$$&)#! kFdDlM! UQ8! .(4&3(.! 0#%&:&;4)9&0-! 7(7%&.($! 666YZ! 0#.! ,&>,!
:)9&-&%5!>4)'7!9)O!74)%(&#!F!W/?hJFX1!*)'#.!&#!,&>,!-(3(-$!&#!C6Q1!,03(!9((#!4(7)4%(.!%)!
74)%(;%! LUN! *4):! #';-(0$(! .(>40.0%&)#! kZc1! FeFlM! C%'.&($! ,03(! 0-$)! 4(7)4%(.! 0! >(#(%&;!
! ! ! [e!
!
90$&$! %)! &:70&4(.!LU0$(F!0;%&3&%5! &#! 6'7'$!70%&(#%$1! &#3)-3&#>!:'%0%&)#!)*!!<3=>?*.,-,$!
kDFc1!DF[lM!8,(!4(-(30#;(!)*!*'#;%&)#0-!LU0$(!0;%&3&%5!&$!4(*-(;%(.!95!%,(!*0;%!%,0%!LUN$(F!
.(*&;&(#%!:&;(!.(3(-)7(.! $5:7%):$! ;,040;%(4&$%&;!)*! C6Q! kDDElM! 8,(4(*)4(1!7(4$&$%(#;(!)*!
%,($(! (**(;%&3(-5! #)#T.(>40.09-(! $%4';%'4($! ;)'-.! -04>(-5! 0;;)'#%! *)4! %,(! ;)'#%(4T
74).';%&3(! 4)-(! )*!UQ8$1! 0$! 0! $)'4;(! )*! 0'%)! 0#%&>(#$! 7)%(#%&0--5!:(.&0%&#>! 0'%)&::'#(!
4($7)#$(M!"#!C6Q!0'%)0#%&9).&($!.&4(;%(.!0>0&#$%!UQ8T;):7)#(#%$!&#;-'.(!.$LUN1!,&$%)#($1!
?@\! 0#.! 66TYZ! 04(! 74($(#%! kdG1! FeZlM! 8,(! 74($(#;(! )*! 0#%&TUQ8! 0#%&9).&($! &#! 6'7'$!
70%&(#%$!&$!$'>>($%&3(!)*!0!UQ8!:(.&0%(.!0'%)&::'#(!4($7)#$($!&#!C6QM!!
N-%,)'>,!UQ8T7L+! &#%(40;%&)#$! 04(! (3&.(#%1! $(-*TLUN! &$! 0!<(0B! $%&:'-0%)4! )*! 86P$! kFGDl1!
<,&;,! $'>>($%$! %,0%! .($7&%(! %,(! 74($(#;(! )*!UQ8$! &#! 0! #)#T>40.09-(! *)4:1! %,(!UQ8!LUN!
$,)'-.!#)%!0;%&30%(!7L+$M!Q#.)$):0-!86P$!.&$;4&:&#0%(!9(%<((#!:&;4)9&0-!0#.!$(-*TLUN!95!
%,(!.(>4((!)*!:(%,5-0%&)#1!0#.!)#-5!9&#.!%)!'#:(%,5-0%(.!9'%!#)%!:(%,5-0%(.!LUN!kFGD1!




4(7)4%(.! %,0%! $(-*TLUN! &$! ,57):(%,5-0%(.! .'4&#>! UQ8)$&$1! 4(#.(4&#>! %,(:! 7)%(#%!
0;%&30%)4$! )*! 86P[! kFdclM! @8?! )*! 74)%(&#$! &$! %,)'>,%! %)! ;)#%4&9'%(! %)! %,(! 0'%)&::'#(!
74);($$!95! -(0.&#>!%)!*)4:0%&)#!)*!74)%(&#$!<&%,!#()0#%&>(#$!Wu#()T(7&%)7($RX!<,&;,!,03(!
%,(!;070;&%5! %)! &#;&%(!0'%)&::'#(! 4($7)#$($!0$! %,(5!077(04! *)4(&>#! %)!8!0#.!JT;(--$!0#.!
04(!#)! -)#>(4!4(;)>#&V(.!0$!$(-*! kFY[1!FGc1!DDDlM!N-$)1!%,(!74);($$&#>!0#.!74($(#%0%&)#!)*!
%,($(! 0#%&>(#$!95!N@+$!:05!9(!:).&*&(.!95!@8?$! kDDDlM! @8?$! %,(4(95! ;)'-.!7)%(#%&0--5!
0;;)'#%! *)4! $(-*T0#%&>(#$! 9(&#>! :0.(! &#%)! %04>(%$! )*! 0'%)&::'#(! 4($7)#$($1! &#!
74(.&$7)$(.! &#.&3&.'0-$! kFGclM! ! N! B(5! @8?! )*! 704%&;'-04! 4(-(30#;(! %)! 6'7'$! &$! @NLGT
:(.&0%(.! ;&%4'--&#0%&)#! )*! ,&$%)#($1! <,&;,1! &#;&.(#%0--5! &$! 0! 74(T4(='&$&%(! (3(#%! *)4! %,(!
! ! ! [d!
!
*)4:0%&)#! )*! UQ8$! kcdlM! ! +&%4'--&#0%(.! ,&$%)#($! ,03(! 9((#! &.(#%&*&(.! &#! UQ8$! kcd1! DDYlM!!
N-%,)'>,! -04>(-5! '#&#3($%&>0%(.! &#! C6Q1! UQ8$! :05! 4(74($(#%! 0#! &:7)4%0#%! $)'4;(! )*!
;&%4'--&#0%(.! ,&$%)#($! %,0%! ;0#! 94(0B! %)-(40#;(! 0#.! 7)%(#%&0--5! 74)3&.(! 0! $%&:'-'$! *)4!
0'%)&::'#&%5! kFeZlM! "#! C6Q1! 0'%)0#%&9).&($! 0>0&#$%! ;&%4'--&#0%(.! /Y! 0#.! /G! ,03(! 9((#!
4(7)4%(.1! <,&;,! &$! &#.&;0%&3(! )*! %,(&4! 09&-&%5! %)! 0;%! 0$! 0'%)0#%&9).5! $%&:'-&! kFeZlM!
+&%4'--&#0%&)#!)*!)%,(4!UQ8T74)%(&#$!,0$!9((#! *)'#.M! 66YZ1! 4(7)4%(.! %)!9(!;&%4'--&#0%(.!95!
@NLD]G!<0$! *)'#.! %)!9(!:)4(!;,(:)%0;%&;! %)!@J?+$1!0#.!<&%,!,&>,(4!74)T&#*-0::0%)45!
7)%(#%&0-! ;):704(.! %)! '#:).&*&(.! 66YZ! kFeZlM! ! \%,(4! @8?$1! &#;-'.&#>! 0;(%5-0%&)#! 0#.!
:(%,5-0%&)#!)*!,&$%)#($!04(!9(&#>!$7(;'-0%(.!*)4!%,(&4!&::'#)>(#&;!0;%&3&%5!&#!%,(!;)#%(O%!
)*!UQ8$!kFY[lM!N#!0-%(4#0%(!:(;,0#&$:!*)4!%,(!74).';%&)#!)*!#()0#%&>(#$!&$!%,(!74)%()-5%&;!




4(;)>#&V(.! 95! 8! 0#.! JT;(--$1! -(0.&#>! %)! 74).';%&)#! )*! 0'%)0#%&9).&($! %04>(%&#>! %,($(!
:).&*&(.!0#%&>(#$!kFeZlM!!
+)--(;%&3(-51! @8?$! 0#.! 74)%()-5%&;! ;-(030>(! )*! 74)%(&#$! );;'44&#>! .'4&#>! UQ8)$&$!:05! 9(!
4($7)#$&9-(! *)4! -)$$! )*! %)-(40#;(! %)<04.$! UQ8T0$$);&0%(.! 74)%(&#$! 0#.! %,(! $'9$(='(#%!
>(#(40%&)#! )*! 0'%)0#%&9).&($! %04>(%&#>! %,($(! :).&*&(.! 74)%(&#$! kFeZlM! 8,&$! ;)'-.! 9(!
704%&;'-04-5! .(-(%(4&)'$! &#! C6Q1! <,(4(! ;-(040#;(! )*! %,($(! $%4';%'4($! &$! &:70&4(.! kFY[l1!
-(0.&#>! %)! 7(4$&$%(#%! (O7)$'4(! )*! %,($(! 0-%(4(.! 74)%(&#$! <&%,! &#;4(0$(.! 0#%&>(#&;! 0#.!
&::'#)>(#&;!7)%(#%&0-!)#!%,(!UQ8$!%)!%,(!&::'#(!$5$%(:M!!
@J?+$!&#!SC6Q!70%&(#%$!,03(!,&>,!(O74($$&)#!)*!86P1!Y1!Z!0#.![!kDFGlM!!a&%,!C6Q!#('%4)7,&-$!
4(0.&-5! 4(-(0$&#>!UQ8$!0#.! %,(!,&>,!(O74($$&)#!)*!(#.)$):0-!86P$! &#! 6'7'$!70%&(#%$1! &%! &$!
4(0$)#09-(! %)! 7)$%'-0%(! %,0%! UQ8T86P! &#%(40;%&)#$! ;)'-.! 9(! >4(0%-5! 0:7-&*&(.! -(0.&#>! %)!
! ! ! [Z!
!
;,4)#&;0--5! 0;%&30%(.! 7L+$1! <,&;,! :05! &#! 704%! 9(! 4($7)#$&9-(! *)4! %,(! 0'%)&::'#(!
4($7)#$($!;,040;%(4&V&#>!6'7'$!70%,)>(#($&$! kDDGlM!N$!.(:)#$%40%(.! &#!%,&$!$%'.5!WQ()12%!
TU! *#E! T^9! (#.)$):0-! 86P$! 04(! 4($7)#$&9-(! *)4! %,(! 4(;)>#&%&)#!)*! 0'%)T0#%&>(#$! &#!UQ8$!
0#.!0;;)4.&#>-51!%,(5!:05!4(74($(#%!0#!&:7)4%0#%!-&#B!9(%<((#!UQ8$!0#.!0'%)&::'#&%5M!
/+_!&$!0!%,(407('%&;!&#%(43(#%&)#!&#!SC6Q!<,&;,!*'#;%&)#$!95!(**(;%&3(-5!&#,&9&%&#>!0;%&30%&)#!
)*! (#.)$):0-! 86P$! kF[clM! N;;)4.&#>-51!<(! (O7-)4(.! %,(! (**(;%! )*! /+_!)#!UQ8T!:(.&0%(.!
0;%&30%&)#!)*!%,($(!4(;(7%)4$M!N$!(O7(;%(.1! &#!0!.)$(T.(7(#.(#%!:0##(41!74(%4(0%:(#%!)*!
@J?+$!<&%,!/+_! 4(.';(.! 74)%(&#! -(3(-$! )*! 7,)$7,)45-0%(.! "PNA! &#! ;(--$! $%&:'-0%(.!<&%,!
86PZ][!6&>0#.$!WQ()12%!ObYG!*#E!ObYDX!0#.!@?N!&#.';(.!UQ8$!WQ()12%!ObYHXM!C&:&-04-51!/+_!
(**(;%&3(-5! &#,&9&%(.!7,)$7,)45-0%&)#!)*! "PNAF! &#!;(--$! $%&:'-0%(.!<&%,! "HUj!0#.! SC6Q!$(40!
&#.';(.!UQ8$!WQ()12%!OOYG!*#E!OOYDXM!8,($(!*&#.&#>$!;)#*&4:!%,0%!UQ8$!%4&>>(4!&::'#(!;(--!
0;%&30%&)#! 3&0! (#.)$):0-! 86PZ][! .(7(#.(#%! :0##(41! 0#.! 0-$)! ;)44)9)40%($! (O&$%&#>!
(3&.(#;(!4(>04.&#>!%,(!(**&;0;5!)*!/+_!&#!9-);B&#>!%,($(!70%,<05$M!8,($(!*&#.&#>$!:05!0-$)!
$,(.! -&>,%! &#%)! %,(! %,(407('%&;! (**&;0;5! )*! /+_! &#! 6'7'$1! 95! (**(;%&3(-5! 9-);B&#>! 0--! UQ8T
:(.&%0%(.!70%,)-)>&;0-!4($7)#$(!%,0%!$%(:!*4):!%,(!.(%(;%&)#!)*!0'%)0#%&>(#$!74($(#%(.!
95!UQ8$M!U)%09-51!<(!*)'#.!%,0%!/+_!%4(0%:(#%!.&.!#)%!,03(!0#!(**(;%!)#!;(--!3&09&-&%5!)*!
@J?+$! 8Q()12%! OT9\! (3(#! 0%! ,&>,! ;)#;(#%40%&)#$! WFEEs?X1! 3(4&*5&#>! %,0%! %,(! &#,&9&%&)#!




(O%40;(--'-04! %407$! W?+Q8X! 04(! %57&;0--5! &#.';(.! 95! %,(! $0:(! $%&:'-&! 0$! UQ8$! 0#.! <(4(!
4(7)4%(.! %)! ;):74&$(! #';-(04! ,&$%)#($! 0#.! LUN1! 66YZ! 0#.! %457%0$(! ke[lM! N-%,)'>,! #)%!
&#3($%&>0%(.! $)! *041! &%! &$! 4(0$)#09-(! %)! 7)$%'-0%(! %,0%! (O%40;(--'-04! %407$! *4):! %,($(!
0-%(4#0%(!;(--!$'9$(%$1!$&:&-04-5!%)!UQ8$1!;)'-.!7)%(#%&0--5!$(43(!0$!0!$)'4;(!)*!0'%)0#%&>(#$!
! ! ! [c!
!
0#.! &::'#)! $%&:'-0%)45! 74)%(&#$! &#! C6Q1! 704%&;'-04! <&%,! ?+Q81! <,&;,! 04(! 4(7)4%(.! %)!
4(-(0$(!LUN!0#.!%,(!0#%&:&;4)9&0-!7(7%&.(1!66YZ!kdDlM!
8,(!70%,)>(#&;! &#3)-3(:(#%!)*!UQ8$! &#! 6'7'$! &$!#)%! -&:&%(.! %)! %,(&4!09&-&%5! %)!(O%(4#0-&V(!
0'%)0#%&>(#$M! UQ8)$&$! ,0$! 9((#! -&#B(.! <&%,! $B&#1! B&.#(5! 0$! <(--! 0$! 74(:0%'4(! 30$;'-04!
.0:0>(! &#!6'7'$! kDDelM!UQ8$!,03(!9((#!)9$(43(.! &#!0**(;%(.!B&.#(5!0#.!$B&#!9&)7$&($!)*!
6'7'$!70%&(#%$!kDDelM!!
D;C;? M%&-,=(-.%)>-0(/A%$)/-,%-16,%-1$,3*($-(VA%/60(-
857(! F! "HU! .5$4(>'-0%&)#! 7-05$! 0! ;(#%40-! 4)-(! &#! %,(! &#&%&0%&)#! 0#.! 7(47(%'0%&)#! )*!
0'%)&::'#&%5! &#! 6'7'$! kDDdlM! 7L+$! 04(! %,(! 74&:045! "HUj! 74).';&#>! ;(--$! &#! 6'7'$! kDDZlM!!
Q#.)$):0-! 86P! $&>#0-&#>! &$! 0! 70%,<05! %,4)'>,! <,&;,! 857(! F! "HU! 74).';%&)#! &$! &#.';(.!
kDDZlM!N;;)4.&#>-51! &%! ;0#!9(!(O7(;%(.! %,0%! 0#5!:(;,0#&$:! -(0.&#>! %)!0;%&30%&)#!)*! %,($(!
4(;(7%)4$!<&--!'#.)'9%(.-5!-(0.!%)!0#!"HUj!4($7)#$(M!N;;)4.&#>-51!<(!&#3($%&>0%(.!&*!UQ8$!
0;%&#>! %,4)'>,! (#.)$):0-! 86P$! &#! @J?+$! ;)'-.! >(#(40%(! 0#! "HUT4($7)#$(! %,0%! &#! %'4#!





%)! 7(4$&$%(#%! 0;%&30%&)#! )*! 7L+$! ;)'-.! &#! -04>(! 9(! (O7-0&#(.! 95! .5$4(>'-0%(.! UQ8)$&$M!
+)#$&$%(#%!<&%,!%,($(!*&#.&#>$1!%,(!09&-&%5!)*!%,($(!UQ8$!%)!.4&3(!7L+$!%)!74).';(!"HUj!,0$!
9((#! .(:)#$%40%(.! &#! 9)%,! 0.'-%! 0#.! 7(.&0%4&;! C6Q! kZc1! FeFlM!U)%09-51! 9)%,! $%'.&($! 0-$)!
4(7)4%(.! %,(! 09&-&%5! )*! "HUj! %)! 74&:(! #('%4)7,&-$! %)! 4(-(0$(! :)4(! UQ8$! kZc1! FeFlM! "#!
$'77)4%1!<(!.(:)#$%40%(.! %,(! 09&-&%5! )*! %,(! $'7(4#0%0#%! *4):!UQ8T$%&:'-0%(.! @J?+$! %)!
&#.';(!0;%&30%&)#!)*! %,(! SNATC8N8!$&>#0-&#>!70%,<05!)*!;)#%4)-!@J?+$!0#.!$%&:'-0%(! SC6Q!
#('%4)7,&-!%)!4(-(0$(!UQ8$M!J)%,!%,($($!4($7)#$($!<(4(!09$(#%!<,(#!%,(!$'7(4#0%0#%!<0$!
! ! ! [[!
!
0..(.!%)!;)#%4)-!@J?+$!0#.!SC6Q!#('%4)7,&-$!74(T%4(0%(.!<&%,!0!SNA! &#,&9&%)41!$'>>($%&#>!




:)4(!UQ8$I! %,($(!UQ8$!;0#!7)%(#%-5! &#.';(!0;%&30%&)#!)*! %,(! &::'#(!$5$%(:!%)!74).';(!
"HUj!<,&;,!;0#!&#!%'4#!74&:(!#('%4)7,&-$!%)!>(#(40%(!*'4%,(4!UQ8$M!8,&$!$(-*T7(47(%'0%&#>!
-))7! )*! UQ8)$&$! 0#.! "HUj! 74).';%&)#! &$! -&B(-5! %)! <)4B! &#! ;):9&#0%&)#! <&%,! )%,(4! 0'%)T
&#*-0::0%)45!(**(;%$!)*!"HUj!-(0.&#>!%)!%,(!&#&%&0%&)#!0#.!74)70>0%&)#!)*!.&$(0$(!&#!6'7'$M!!
+,4)#&;! "HUj! 74).';%&)#! &$! -04>(-5! 0%%4&9'%(.! %)! ;,4)#&;! 7L+! 0;%&30%&)#! &#! C6Q! kZclM!!
P(>04.-($$!)*!%,(!74);($$($!-(0.&#>!%)!'#090%(.!"HUj!74).';%&)#1!%,&$!;5%)B&#(!&#!&%$!(O;($$!
;)'-.! -04>(-5! 0;;)'#%! *)4! %,(! &::'#(! .5$4(>'-0%&)#! 0#.! 4($'-%0#%! -)$$! )*! $(-*T%)-(40#;(!
)9$(43(.! &#! 6'7'$! kDDdlM! Q-(30%(.! "HUj! &$! 0! -&B(-5! :(.&0%)4! )*! 6'7'$! 70%,)-)>51! 0$!
.(3(-)7:(#%!)*!C6Q! *)--)<&#>! "HUj!%4(0%:(#%! &$!0!<&.(-5!4(7)4%(.!7,(#):(#)#!kFcYlM! "#!
:0K)4&%5!)*!%,(!;0$($1!$5:7%):$!$'9$&.(.!)#!.&$;)#%&#'0%&)#!)*!"HUj!%4(0%:(#%1!$'>>($%&3(!
)*! 0! .&4(;%! ;0'$0-! -&#B! 9(%<((#! "HU! %,(4075! 0#.! )#$(%! )*! 6'7'$! kDDc1! DD[lM! C';,!
0'%)&::'#(! );;'44(#;($! ,03(! 9((#! 4(7)4%(.! &#! 70%&(#%$! 4(;(&3&#>! "HUj! %4(0%:(#%! *)4!
)%,(4! ;)#.&%&)#$! &#;-'.&#>! :0-&>#0#%! ;04;&#)&.! %':)41! ;,4)#&;! :5(-)>(#)'$! -('B(:&01!!
K'3(#&-(! -045#>(0-! 707&--):0%)$&$! 0#.! /(70%&%&$! +! kDDcTDYDlM! "HUj! %,(4075! ,0$! 0-$)! 9((#!
4(7)4%(.!%)!(O0;(490%(!74(T(O&$%&#>!$'9;-&#&;0-!0'%)&::'#(!.&$(0$(!kDYYlM!"#&%&0%&)#!)*!74)T
0'%)&::'#(!(**(;%$!95!"HUj!&$!#)%!-&:&%(.!%)!6'7'$M!"#!>(#(%&;0--5!$'$;(7%&9&-&%5!&#.&3&.'0-$1!
.(3(-)7:(#%! )*! 0'%)&::'#(! %,54)&.! .&$(0$(! ,0$! 9((#! -&#B(.! %)! "HUj! %,(4075! kDYGlM!!
?)4()3(41! &#! 6'7'$! 74)#(! :&;(! -0;B&#>! "HUj]É! P(;(7%)41! 6'7'$T-&B(! .&$(0$(! <0$!
$&>#&*&;0#%-5!.(;4(0$(.!kDYelM!!8,&$!9).5!)*!(3&.(#;(!&:7-&;0%($!0!;0'$0%&3(!4)-(!)*!"HUj!0$!0!
:(.&0%)4!)*!0'%)&::'#&%5!&#!6'7'$M!!!





(45%,4);5%($! $(.&:(#%0%&)#! 40%(! 0$!<(--! 0$! );;'44(#;(! )*! 0'%)0#%&9).&($! 0>0&#$%! .$LUN1!
P)1!C:1!0#.!2F!PU@!kDYdlM!L5$4(>'-0%(.!>(#(!(O74($$&)#!)*!"HU!70%,<05!;):7)#(#%$!,0$!
9((#! 4(7)4%(.! &#! 6'7'$! 70%&(#%$! kFeGlM! N! -04>(! 74)7)4%&)#! )*! "HUj! 4(>'-0%(.! >(#($!<(4(!
$,)<#! %)! 9(! $&>#&*&;0#%-5! '#4(>'-0%(.! &#! 7(4&7,(40-! 9-)).! :)#)#';-(04! ;(--$! W"HUj!
$&>#0%'4(X!)*!0.'-%!C6Q!0#.!SC6Q!70%&(#%$!<&%,!0;%&3(!.&$(0$(1!%,(4(95!4(&#*)4;&#>!%,(!;4&%&;0-!
4)-(!)*!%,&$!;5%)B&#(!&#!6'7'$!70%,)>(#($&$!kFeG1!FeelM!"#!0.'-%!C6Q1!%,&$!"HUj!$&>#0%'4(!<0$!
*)'#.! %)!9(!0!:04B(4! *)4! $(3(4(! 6'7'$1!<&%,! -(3(-$! ;)44(-0%&#>!<&%,!.&$(0$(! $(3(4&%5!<&%,!
4(>04.$! %)! B&.#(5! 0#.])4! ;(#%40-! #(43)'$! $5$%(:! &#3)-3(:(#%! kFeGlM! /&>,! $(4':! "HUj!
0;%&3&%5! <0$! $,)<#! %)! 9(! *4(='(#%-5! *)'#.! &#! 9)%,! %,(! 6'7'$! 70%&(#%! 0$! <(--! 0$! &#! %,(&4!
,(0-%,5! *&4$%! .(>4((! 4(-0%&3($! kDYZlM! 8,&$! &:7-&($! 0! >(#(%&;! 90$&$1! 0#.! ,&>,! $(4':! "HUj!
0;%&3&%5! %)! 7)%(#%&0--5! 9(! 0! ,(4&%09-(! 4&$B! *0;%)4! &$! 6'7'$! kDYZlM! h(#($! &#3)-3(.! &#! "HUj!
%40#$;4&7%&)#! 0#.! )4! $&>#0-&#>! 70%,<05$! ,03(! 9((#! &:7-&;0%(.! &#! 6'7'$! 70%,)>(#($&$1!
&#;-'.&#>!@ABCD*6EFGD*=636HD*@A3F*)-8*I3FG!kDYcTDGElM!!
N$! 74(3&)'$-5! :(#%&)#(.1! 0#! 09#)4:0-! #('%4)7,&-! $'9$(%! W4(*(44(.! %)! 6Lh$X! ,0$! 9((#!
&.(#%&*&(.!&#!%,(!7(4&7,(40-!9-)).!)*!6'7'$!70%&(#%$!kFee1!DGFlM!?&;4)04405!0#0-5$&$!4(3(0-(.!
&#;4(0$(.!(O74($&$)#!)*!#('%4)7,&-T$7(;&*&;! >(#($! &#!@J?+! *40;%&)#$! *4):!7(.&0%4&;! 6'7'$!
70%&(#%$1!;)::)#-5!4(*(44(.!%)!0$!%,(!!u>40#'-)7)&($&$!$&>#0%'4(R!kFeelM!8,&$!$&>#0%'4(!,0$!
9((#! 0%%4&9'%(.! %)! %,(! 74($(#;(! )*! &::0%'4(! #('%4)7,&-$! W>40#'-);5%($X! &#! %,(! @J?+!
*40;%&)#$!)*!%,($(!70%&(#%$!kFeelM! !8,($(!-)<!.(#$&%5!#('%4)7,&-$1!04(!.&$%&#;%!*4):!#)4:0-T
.(#$&%5!#('%4)7,&-1! &#! %,0%! %,(5!04(! &::0%'4(!0#.!0-$)!.(:)#$%40%(!.&$%&#;%&3(! *'#;%&)#0-!
*(0%'4($!kDFelM!6Lh$!$,)<!0!74)!&#*-0::0%)45!7,(#)%57(!<&%,!&:70&4(.!7,0>);5%&;!09&-&%&($!
0#.! ,03(! 9((#! 74)7)$(.! %)! 7-05! 0! ;4&%&;0-! 4)-(! &#! 6'7'$! 70%,)>(#($&$! %,4)'>,! %,(&4!
! ! ! FEF!
!
&#;4(0$(.! ;070;&%5! %)! 4(-(0$(! UQ8$! 0#.! 40&$(.! 74).';%&)#! )*! 857(! F! "HU$! 0#.! )%,(4! 74)!
&#*-0::0%)45! ;5%)B&#($! W8UHjX! kFed1! DFe1! DDelM! N;;)4.&#>-51! &#! 6'7'$1! 6Lh$! :05! 9(!
0;;)'#%09-(!*)4!%,(! &#;4(0$(.!(O%(4#0-&V0%&)#!)*!UQ8!0'%)!0#%&>(#$!W.$LUN!0#.!66YZX!0#.!
74)! &#*-0::0%)45!;5%)B&#($! W"6TFZX! %,4)'>,! %,(&4! &#;4(0$(.!09&-&%5! %)!>(#(40%(!:)4(!UQ8$!
kDDelM! U)%09-51! $(3(40-! 90;%(4&;&.0-! 74)%(&#$! 0#.! $(4&#(! 74)%(0$($! )4&>&#0%&#>! *4):!
0V'4)7,&-&;! >40#'-($! &:7-&;0%(.! &#! UQ8)$&$! <(4(! *)'#.! %)! 9(! '74(>'-0%(.! &#! 6'7'$! 6Lh$!
kDDelM! N-%,)'>,! %,(! *'#;%&)#0-! &:7-&;0%&)#$! )*! %,&$! '7! 4(>'-0%&)#! &$! #)%! *'--5! '#.(4$%)).1!
&#;4(0$(.!(O74($$&)#!)*!?@\!0#.!(-0$%0$(1!<,&;,!4(>'-0%(!UQ8)$&$!kcDl1!;)'-.!(#,0#;(!6Lh!
UQ8! 4(-(0$(M! 6Lh$! ,03(! 9((#! 4(7)4%(.! %)! 74):)%(! (#.)%,(-&0-! ;5%)%)O&;&%5! kFedlM!
"#3($%&>0%&)#! )*! %,(! &::'#)>(#&;! 7)%(#%&0-! )*!UQ8$! 4(-(0$(.! %,4)'>,! 6Lh$! ;):704(.! %)!
#)4:0-!.(#$&%5!#('%4)7,&-$!;)'-.!9(!0#!&#%(4($%&#>!74)$7(;%!%)!0..!%,(!(O&$%&#>!70%,)>(#&;!
:).(-!)*!6Lh!&#!C6QM!
J&)-)>&;0-! (**(;%$! )*! %57(! F! "HU$! 04(! :(.&0%(.! 74&:04&-5! %,4)'>,! %,(! SNATC8N8! $&>#0-&#>!





(O7(;%(.1! SNA! &#,&9&%&)#! (**(;%&3(-5! 9-);B(.! 7,)$7,)45-0%&)#! )*! C8N8F! &#! ;)#%4)-! @J?+$!
(O7)$(.! %)! $'7(4#0%0#%! )*! UQ8! $%&:'-0%(.! @J?+$! WQ()12%! OWXM! 8,&$! 4(.';%&)#! &#!









%,(! .&$;)3(45! )*! UQ8$! kFY[lM! C&:&-04! %)! UQ8$1! 09(440#%! 07)7%)$&$! ;)'7-(.! <&%,! .(*(;%&3(!
;-(040#;(!)*!07)7%)%&;!.(94&$!&$!4(7)4%(.!&#!C6Q!70%&(#%$!kDGYlM!8,&$!<0$!%,)'>,%!%)!4($'-%!&#!
7(4$&$%(#;(!)*!07)7%)%&;!;(--$1!<,&;,!$'9$(='(#%-5!'#.(4>)!$(;)#.045!#(;4)$&$!%)!>(#(40%(!
07)7%)%&;! 9-(9$1! ;)#%0&#&#>! ;,4):0%&#1! <,&;,! ,0.! '#.(4>)#(! 07)7%)$&$! T:(.&0%(.!
:).&*&;0%&)#$1! (3(#%'0--5! 4($'-%&#>! &#! 0'%)0#%&>(#! (O7)$'4(! kFGe1! DGYlM! "#! C6Q1! %,(! (O0;%!
0$$);&0%&)#!0#.!;)#%4&9'%&)#!)*!.5$4(>'-0%(.!UQ8)$&$!0#.!07)7%)$&$! &$!'#B#)<#!0#.!-&B(-5!
%)!3045!9(%<((#!70%&(#%$M!/)<(3(41!&$!,0$!9((#!7)$%'-0%(.!%,0%!.&$%'490#;($!)*!9)%,!%,($(!
;(--!.(0%,!74);($$!04(! -&B(-5!%)! &#%(40;%!<&%,!(0;,!)%,(4!0#.!0;%! &#!;)#;(4%! %)! &#.';(!$(-*T
7(47(%'0%&#>!;5;-($!-(0.&#>!%)!&#&%&0%&)#!0#.!74)70>0%&)#!)*!0'%)&::'#&%5!&#!C6Q!kFY[lM!
D;C;D 7=(01A(6,3"-3+A'3"1,3%$-%4-43$)3$*/-
Q#.)$):0-! 86P$! Z! 0#.! [1! (O74($$(.! 95! 9)%,! 7L+$! 0#.! bJT;(--$1! ,03(! 9((#! &:7-&;0%(.! &#!
.&$(0$(!70%,)>(#($&$!)*!C6Q!kDDdlM!!"#!:'4&#(!:).(-$1!6'7'$!74)#(!:&;(!.(*&;&(#%!&#!86PZ!)4!
86P[!*0&-(.!%)!>(#(40%(!0#%&9).&($!%)<04.$!LUN!0#.!PUNT;)#%0&#&#>!0#%&>(#$1!4($7(;%&3(-5!
kFcclM! +)#$&$%(#%! <&%,! %,(! 4)-(! )*! (#.)$):0-! 86P$! &#! 6'7'$1! 86P$! Y1! Z! 0#.! [! <(4(! '7!




0! 86P[! 0#.! 86PZT.(7.(#%! :0##(41! %)! 74).';(! 3(45! ,&>,! -(3(-$! )*! "HUj! &#! C6Q! kDDZlM!
N;;)4.&#>-51! 9-);B&#>! %,($(! %<)! 4(;(7%)4$! ;)'-.! 9(! 0! 704%&;'-04-5! 74):&$&#>! %,(407('%&;!
%04>(%! &#!74(3(#%&#>! &#&%&0%&)#!)*! "HUj!4(>'-0%(.!0'%)&::'#(!4($7)#$(! &#!6'7'$M!8,&$!,0$!
-(.! %)! %,(!.(3(-)7:(#%!)*!0! 40#>(!)*!.4'>$!0&:(.!0%!74(3(#%&#>!0;%&30%&)#1! $&>#0-&#>!0#.!
.)<#$%4(0:!(**(;%$!)*!%,($(!4(;(7%)4$!kDGGlM!
! ! ! FEY!
!
/+_! &$! 0#! 0#%&T:0-04&0-! .4'>! %,0%! &$!<&.(-5! 9(&#>!'$(.! *)4! %,(! %4(0%:(#%!)*! C6Q! kF[dlM! "#!
6'7'$1!/+_! &$! 4(7)4%(.! %)! &:74)3(!)3(40--! $'43&30-1!.&$(0$(T*4((! $'43&30-1!.0:0>(!0;;4'0-!




&#,&9&%&#>! (#.)$):0-! 0;&.&*&;0%&)#! 95! 40&$&#>! &#%40;(--'-04! @/1! 0! ;)#.&%&)#! <,&;,! &$! 74(T
4(='&$&%(! *)4! %,(!0;%&30%&)#!)*!(#.)$):0-!86P$!)4!95!.&4(;%-5!9&#.&#>! %)!#';-(&;! 0;&.$!0#.!
:0$B&#>!%,(&4!86PT9&#.&#>!(7&%)7($!%)!(O(4%!86P!0#%0>)#&$:!kF[cTDEFlM!C0;4(!(%!0-!4(7)4%(.!
%,0%!/+_!%4(0%:(#%! -(0.! %)! &:70&4(.!>(#(40%&)#!)*! "HUj!0#.!8UHTj!95!0.'-%!C6Q!7L+$! &#!
4($7)#$(! %)! 86PTZ][! $%&:'-0%&)#1! ,&>,-&>,%&#>! 0! :(;,0#&$%&;! 70%,<05! *)4! %,(&4! 9(#(*&;&0-!
4)-(! &#!6'7'$!kDGZlM!U)%09-51! -)<(4!;)#;(#%40%&)#$!)*!/+_!&#!9-)).!)*!6'7'$!70%&(#%$!<0$!
*)'#.!%)!;)44(-0%(!<&%,!.&$(0$(!0;%&3&%5!0#.!$(43(.!0$!0!74(.&;%)4!)*!.&$(0$(!(O0;(490%&)#$!
kDGclM! 8,(! ;)#;(#%40%&)#! )*! /+_! '$(.! &#! %,&$! $%'.5! %)! (**(;%&3(-5! 9-);B!UQ8T&#.';(.! 86P!
0;%&30%&)#! WeFMe! #>]:-X!<0$! &#! %,(! 40#>(! )*! %,(! 7-0$:0!/+_! ;)#;(#%40%&)#$! *)'#.! &#! PN!
70%&(#%$! Wd[!i!eFc!#>]:-X! kDEDl!0#.! %,(4(*)4(!;)'-.!7)%(#%&0--5!9(!0#! &#.&;0%&)#! %,0%! %,(!
%,(407('%&;! (**&;0;5! )*! %,&$! .4'>! ;)'-.1! 0%! -(0$%! &#! 704%1! 9(! 0%%4&9'%(.! %)! %,(&4! 09&-&%5! %)!
&#,&9&%!UQ8T$&>#0-&#>M! 8,(!9(#(*&%$!)*! %,&$!.4'>!(O%(#.!9(5)#.! %,(&4! 6'7'$T4(-0%(.!(**(;%$!
0#.!04(!4(7)4%(.!%)!9(!0$$);&0%(.!<&%,!0!4(.';%&)#!&#!$(4':!;,)-($%(4)-!0#.!9-)).!>-';)$(!
-(3(-$!0#.!;)#*(4!74)%(;%&)#!0>0&#$%!.&09(%($!0#.!%,4):9)%&;!);;'44(#;($!kDGe1!DG[lM!!
J0440%! (%! 0-! .(3(-)7(.!)-&>)#';-()%&.(T90$(.!.'0-! &#,&9&%)4!)*! 86PZ!0#.!86P[1!<,&;,!<0$!
)9$(43(.!%)!&#,&9&%!"HUj!74).';%&)#!95!7L+$!&#!4($7)#$(!%)!9)%,!LUN!0#.!PUN!;)#%0&#&#>!
&::'#(! ;):7-(O($1! <,&;,! 04(! B#)<#! 0;%&30%)4$! )*! %,($(! 4(;(7%)4$! &#! 6'7'$! kFGY1! DGG1!
DeElM! 8,(! (**&;0;5! )*! %,&$! .'0-! 86PZ][! 0#%0>)#&$%!<0$! 4(7-&;0%(.! &#!:'4&#(! 6'7'$!:).(-1!
<,(4(! &#! %,&$! 74($(#;(!)*! %,&$! &#,&9&%)45!)-&>)#';-()%&.(! W\LUX1! 0'%)0#%&9).5!74).';%&)#!








#)%! -&:&%(.! %)!,57(4%(#$&)#1!)9($&%5!0#.!)$%()7)4)$&$! kDeF1!DeDlM!8,($(!.4'>$!(O(4%!0#%&T
&#*-0::0%)45! (**(;%$! %,4)'>,! &#,&9&%&)#! )*! UHT$J! kDeFlM! "%! ,0$! 9((#! %,()4&V(.! %,0%! %,(&4!
0#%&T&#*-0::0%)45! (**(;%$! 04(! 9(&#>! )**$(%! 95! '#B#)<#! 74)! &#*-0::0%)45! 4($7)#$($!
);;'44&#>!&#!C6Q!kDeDlM!h'&.';;&!(%!0-!4(7)4%(.!%,0%!$&>#0-&#>!%,4)'>,!86PZ!0#.!86P[!&#!7L+$!
0;;)'#%$! *)4! 4(.';(.! 0;%&3&%5! )*! >-';);)4%&;)&.$1! 0#.! ;)'-.! 9(! ;)'#%(40;%(.! 95! .'0-!
&#,&9&%)4$!)*!86PZ!0#.!86P[1!$';,!0$!&::'#)4(>'-0%)45!LUN!$(='(#;($!W"PCX![eGkDeEl!%,0%!
4($%)4(! >-';);)4%&;)&.! $(#$&%&3&%5! %)! 7L+$! &#! 9-);B&#>! "HU! 74).';%&)#! kDeFlM! +'44(#%-5!
0;,&(3(.! %,4)'>,! 0! ;):9&#0%&)#! )*! /+_! 0#.! &::'#)$'774($$0#%$1! %,($(! .'0-! 86PZ][!
0#%0>)#&$%$!;)'-.!$(43(!0#!0-%(4#0%(!$%(4)&.T$704&#>!.4'>1!0--)<&#>!:&#&:&V0%&)#!)*!.)$0>(!
<&%,)'%! &:70&4&#>! %,(&4! 0#%&T&#*-0::0%)45! %,(407('%&;! (**(;%$! kDeDlM! 8,&$! ;)'-.! 9(!
704%&;'-04-5! 9(#(*&;&0-! &#! 7(.&0%4&;! 70%&(#%$! %)! 03)&.! >-';);)4%&;)&.! 4(-0%(.! $&.(! (**(;%$! )#!
%,(&4!.(3(-)7:(#%!kDeDlM!8,($(!*&#.&#>$!0..!*'4%,(4!(3&.(#;(!%)!%,(!4)-(!)*!86P$!&#!6'7'$!
70%,)>(#($&$1!0#.!$'77)4%!%,(!40%&)#0-(!*)4!.(3(-)7&#>!86PZ][T%04>(%(.!%4(0%:(#%$M!
8,(407('%&;! 0774)0;,($! %04>(%&#>! %,(! (#.T74).';%! (**(;%)4$! )*! 86P! $&>#0-&#>1! "HUj! &#!
704%&;'-041!,0$!>0&#(.!0%%(#%&)#!)3(4!4(;(#%!5(04$M!N!304&(%5!)*!;5%)B&#($!04(!;)#$&.(4(.!B(5!
:(.&0%)4$! )*!:0#5! 0'%)&::'#(! ;)#.&%&)#$! 0#.!'$(! SNATC8N8! $&>#0-&#>!70%,<05! %)! (O(4%!
%,(&4!(**(;%$!kDGDlM!8,(!;4&%&;0-!*'#;%&)#!)*!SNA!&#!%,&$!70%,<05!,0$!:0.(!%,(:!&.(0-!%04>(%$!
*)4! %,(407('%&;! &#%(43(#%&)#$! %)! 74(3(#%! $&>#0-&#>! )*! $';,! ;5%)B&#($! 0#.! %,(&4! 74)!
0'%)&::'#(! (**(;%$! kDGDlM! C(3(40-! SNA! &#,&9&%)4$! WS0B&#&9$X! 04(! ;'44(#%-5! &#! ;-&#&;0-! '$(1!
! ! ! FEe!
!
&#;-'.&#>! 8)*0;&%&#&91! 0#! 0774)3(.! %4(0%:(#%! *)4! PN! kDGDlM! N-%,)'>,! #)%! 5(%! *'--5!
&#3($%&>0%(.1!$(3(40-!$%'.&($!,03(!$'>>($%(.!%,(!7)%(#%&0-!(**&;0;5!)*!S0B&#&9$!&#!6'7'$!kDGD1!
DeY1!DeGlM!"#!6'7'$!74)#(!:&;(1!%4(0%:(#%!<&%,!$(-(;%&3(!SNAD!&#,&9&%)4!<0$!0$$);&0%(.!<&%,!
4(.';%&)#! &#!74)%(&#'4&0!0#.! $(4':! -(3(-$!)*!0#%&T.$LUN!0$!<(--! 0$! &:74)3(:(#%! &#! 4(#0-!
*'#;%&)#! kDeYlM! C(3(40-! SNATC8N8! 70%,<05! 4(-0%(.! >(#($1! &#;-'.&#>! I3F?* )-8* I3FG! 04(! '7!
4(>'-0%(.! &#!0;%&3(!C6Q! kDeGlM! "%! &$! ;)#;(&309-(! %,0%! SNA! &#,&9&%)4$! ;)'-.! %,(4(*)4(! $(43(!0!
-)>&;0-! %,(407('%&;! )7%&)#! &#! C6Q1! >&3(#! %,0%! %,(! .&$(0$(! 70%,)-)>5! &$! ;)#$&.(4(.! %)! 9(!
.4&3(#!95! "HU!! 4($7)#$($M! "#!$'77)4%1!<(!$,)<!%,0%!9-);B&#>!%,(!$&>#0-&#>!)*!857(!F! "HU$!





N! -)%! 4(:0&#$! %)! 9(! '#.(4$%)).! 09)'%! %,($(! $%4';%'4($1! &#;-'.&#>! %,(! %,(407('%&;!
&:7-&;0%&)#!)*!UQ8T%04>(%(.!%,(407&($!&#!.&$(0$($!-&B(!C6QM!N-%,)'>,!&#3($%&>0%&)#!&#%)!%,(&4!
%,(407('%&;! 7)%(#%&0-! &$! $%&--! &#! &%$! &#*0#;51! $(3(40-! $%'.&($! ,03(! 4(7)4%(.! %,(! 7)%(#%&0-!
9(#(*&%$!0$$);&0%(.!<&%,!UQ8T%04>(%&#>!%4(0%:(#%$!kFeZlM!P\C!$;03(#>(4$!,03(!9((#!$,)<#!
%)!9(!(**(;%&3(!0%!.(;4(0$&#>!UQ8!4(-(0$(1!<,&;,!;)'-.!9(!0!7)%(#%&0-!03(#'(!%)!9(!(O7-)4(.!
($7(;&0--5! &#! ;,4)#&;! &#*-0::0%)45! ;)#.&%&)#$!<,(4(!UQ8! $'774($$&)#! ;)'-.! 9(! 9(#(*&;&0-!
kFeZlM!"#!;5$%&;!*&94)$&$1!#)%!)#-5!04(!UQ8$!&#(**(;%&3(!0>0&#$%!:&;4)9&0-!(-&:&#0%&)#!9'%!0-$)!
%,(!0;;':'-0%&)#!)*!LUN!0#.!74)%(0$($!4(-(0$(.!95!%,($(!$%4';%'4($!04(!%,)'>,%!%)!*'4%,(4!
;):7)'#.! %,(! ;,4)#&;! 0&4<05! &#*-0::0%&)#! 95!<)4$(#&#>! %&$$'(! .0:0>(! 0#.! %,&;B(#&#>!
%,(! :';'$! -05(4! kFeZlM! N(4)$)-&V(.! 4(;):9&#0#%! ,':0#! LU0$(! W4,LU0$(X1! &$! 0! ;'44(#%!
%4(0%:(#%!)7%&)#!*)4!70%&(#%$!<&%,!:&-.!+H1!<,&;,!*'#;%&)#$!95!.(>40.&#>!LUN!&#!)4.(4!%)!
.(;4(0$(! %,(! 3&$;)$&%5! )*! :';)'$! kFeZlM! N#%&T,&$%)#(! 0#.! 0#%&T74)%(0$(! 0#%&9).&($! 04(!
! ! ! FEd!
!
0:)#>! 0! *(<! )%,(4! UQ8T%04>(%(.! %4(0%:(#%$! '$(.! &#! &#*-0::0%)45! .&$(0$($! kFeZlM!
/)<(3(41! )#(! )*! %,(! :0&#! )9$%0;-($! <&%,! .(3(-)7&#>! UQ8! %04>(%(.! %,(407&($! &$! %,(!
7)$$&9&-&%5! )*! 704%&0-! &::'#).(*&;&(#;5! &#! &%$! 09$(#;(1! 704%&;'-04-5!<&%,! 4(>04.$! %)! *'#>0-!
0#.!74)%)V)0-!.(*(#$($!kDDFlM!
!8,(! -&:&%(.! UQ8T%04>(%(.! %4(0%:(#%! )7%&)#$! 04(! -04>(-5! 4(*-(;%&3(! )*! %,(! -0;B! )*!







0;B#)<-(.>(:(#%M! "#! 0! >&3(#! ,(0-%,5! 7(4&7,(40-! 9-)).! $0:7-(1! 7L+$! ;)#$%&%'%(!
0774)O&:0%(-5! -($$! %,0%! F^! )*! @J?+! ;(--! $'9$(%! 7)7'-0%&)#$! kFZelM! 8,&$! 404&%5! :0B($! &%!
.&**&;'-%! *)4! %,&$! ;(--! $'9$(%! %)! 9(! $%'.&(.! &#! -04>(! #':9(4$M! 8,&$! (O7(4&:(#%0-! -&:&%0%&)#!






.'(! %)! "HUj! 0#.! %,0%! &%! .)($! 4(:0&#! 0! 7)$$&9&-&%5! %,0%!UQ8T&#.';(.! 7L+! 0;%&30%&)#! ;)'-.!
,03(! -(.! %)! )%,(4! ;5%)B&#(! 74).';%&)#! <,&;,! ;)'-.! 0-$)! ,03(! ;)#%4&9'%(.! %)! %,($(!
4($7)#$($M! 6'7'$! 70%&(#%$! 04(! -04>(-5! #('%4)7(#&;! kDeelM! 8,&$! 4($%4&;%&)#! %)>(%,(4! <&%,!
$0:7-(!-&:&%0%&)#$!:(0#%!>(#(40%&#>!UQ8$!&#!-04>(!='0#%&%&($!<0$!*4(='(#%-5!0!.&**&;'-%!%0$BM!
UQ8$!<(4(! *)'#.! %)! $%&:'-0%(! @J?+$! &#! 0! .)$(T.(7(#.(#%!:0##(41!<,&;,!:(0#%! %,0%! 0!
! ! ! FEZ!
!
>4(0%(4! $%&:'-0%&)#! ;)'-.! ,03(! 9((#! )9%0&#(.! &*! :)4(! $0:7-($! ;)'-.! ,03(! 9((#! '$(.M!
N-%,)'>,! <(! <(4(! 09-(! %)! .(:)#$%40%(! UQ8T&#.';(.! &#;4(0$(.! 74)%(&#! -(3(-$! )*!





8,($(! *&#.&#>$! 0..! %)! %,(! >4)<&#>! 9).5! )*! -&%(40%'4(! 0#.! $%4(#>%,(#! %,(! (3&.(#;(! 90$(!
4(>04.&#>! %,(! 70%,)>(#&;! 4)-(! )*! UQ8$! &#! 6'7'$! 95! 0'%)0#%&>(#! (O7)$'4(M! "%! 74)3&.($! 0!
:(;,0#&$:!%,4)'>,!<,&;,!0'%)0#%&>(#&;!UQ8$!;)'-.!9(!>(%%&#>!.(%(;%(.!0#.!;)#%4&9'%&#>!
%)!%,(!&#&%&0%&)#!0#.!74)70>0%&)#!)*!0'%)&::'#&%51!95!$(%%&#>!&#%)!:)%&)#!0!$(-*T0:7-&*5&#>!
;5;-(! <&%,! 4(>04.$! %)! "HUj! 74).';%&)#M! "%! 74)3&.($! #)3(-! &#*)4:0%&)#! 4(>04.&#>! %,(!
%,(407('%&;! $';;($$! )*! /+_! &#! 6'7'$1! 7)%(#%&0--5! 95! 9-);B&#>! UQ8T$&>#0-&#>! %,4)'>,!




95! UQ8$M! N;;)4.&#>-51! <&%,! 86P! %04>(%(.! %,(407&($! 74&:04&-5! *);'$&#>! )#! 86PZ! 0#.! 86P[!
0#%0>)#&$:1! %04>(%&#>! 86PY!:05! 4(74($(#%! 0! 74):&$&#>! 03(#'(! *)4! %,(! *'%'4(M!a&%,! SNA!




$%'.5! 0..! %)! %,(! -&:&%(.! .0%0! ;)#;(4#&#>! %,(! 70%,)-)>&;0-! 4)-(! )*! UQ8$! &#! SC6QM!
H'4%,(4:)4(1! $,)<$!UQ8! *)4:0%&)#! &#! ,(0-%,5! ;)#%4)-! ;,&-.4(#! 0#.! %,(4(*)4(! >&3($! $):(!
&#$&>,%! &#%)! %,(! &#.';%&)#! )*! UQ8$! &#! 0! .(3(-)7&#>! &::'#(! $5$%(:! <,(4(! B#)<-(.>(! &$!
! ! ! FEc!
!








0!.(%(4:&#&#>!*0;%)4! &#!0;%&30%&)#!)*! &::'#(!;(--$M!8,&$!40&$($!%,(!7)$$&9&-&%5!%,0%! &%! &$!#)%!
%,(!$)'4;(!)*! %,(!UQ8$!9'%! %,(!)4&>&#$!)*! %,(! &::'#(!;(--$1!<,&;,!>(%!0;%&30%(.!95! %,($(!
UQ8$1!<,&;,! .(%(4:&#($! .(>4((! )*! $%&:'-0%&)#M! 8,(4(*)4(! &%!:05! 9(! '$(*'-! %)! &#3($%&>0%(!
%,(!.(>4((!)*!0;%&30%&)#!)*!@J?+$! *4):!SC6Q!0#.!7(.&0%4&;!;)#%4)-!70%&(#%$!95!UQ8$! *4):!
%,(!$0:(!#('%4)7,&-!$)'4;(M!8,&$!<)'-.!9(!0#!&#%(4($%&#>!4($(04;,!.&4(;%&)#!%)!$((! &*!SC6Q!
@J?+$! 04(! :)4(! 4($7)#$&3(! %)! &::'#)>(#&;! UQ8$! ;):704(.! %)! ;)#%4)-! @J?+$1!
;)#$&.(4&#>! %,(! '7! 4(>'-0%&)#! )*! 86P$! Y1! Z! 0#.! [! 4(7)4%(.! &#! @J?+$! *4):! SC6Q! 70%&(#%$!
kDFGlM!8,(!$)'4;(!)*!#('%4)7,&-$! &#!74).';&#>!:)4(! &::'#(T$%&:'-0%)45!UQ8$!;)'-.! -&B(-5!
$%&--! 077-5! <&%,! 4(>04.$! %)! 6LhM! 8,&$! .&$%&#;%! #('%4)7,&-! $'9$(%1! %57&;0--5! $(7040%&#>! &#%)!
@J?+! 7)7'-0%&)#$! &$! $,)<#! %)! 4(-(0$(! :)4(! UQ8$! kDFelM! L&$%&#;%! *4):! #('%4)7,&-$!
&#3($%&>0%(.! &#! %,&$! $%'.51! 6Lh! ;)'-.! 9(! %,(! #('%4)7,&-! $'9%57(! %,0%! .)($! 74).';(!:)4(!
&::'#)>(#&;! UQ8$M! C)1! &#3($%&>0%&#>! &*! 6Lh! .(4&3(.! UQ8$! 04(! :)4(! &::'#)$%&:'-0%)45!




N-%,)'>,!@J?+$!<(4(! $%&:'-0%(.!<&%,! %,(! $0:(! ;)#;(#%40%&)#!)*! SC6Q! $(40T&#.';(.!UQ8!
LUN1!%,(4(!<0$!0!>4(0%!.(0-!)*!304&0%&)#!9(%<((#!.(>4((!)*!7,)$7,)45-0%&)#!)*!9)%,!"PNAF!
! ! ! FE[!
!
0#.! "PHYM!8,&$!;)'-.!9(!.'(!%)!%,(! &#3)-3(:(#%!)*!;)#*)'#.&#>!*0;%)4$1!<,&;,!;)'-.!,03(!
&#.(7(#.(#%-5! 0**(;%(.! %,(! .(>4((! )*! &::'#(! 0;%&30%&)#! )9$(43(.M! ! \#(! $';,! (O0:7-(!
<)'-.!9(!%,(!SC6Q!$(40!%,0%!<(4(!'$(.!%)!$%&:'-0%(!UQ8!4(-(0$(M! !SC6Q!$(40!*4):!.&**(4(#%!
70%&(#%$!<&%,!3045&#>!.&$(0$(!0;%&3&%5!0#.!.4'>!%,(407&($!<(4(!'$(.I!%,(4(*)4(!%,(!&::'#(T!
$%&:'-0%)45! ;)#$%&%'(#%$! )*! %,(! $(40! ;)'-.! ,03(! -04>(-5! 304&(.! 9(%<((#! C(40! $0:7-($1!
&#.&4(;%-5! 0**(;%&#>! %,(! $%&:'-0%&)#! )9$(43(.M! 8,(4(*)4(! 4(:)30-! )*! $';,! ;)#*)'#.&#>!
*0;%)4$! 95! $%0#.04.&V&#>! %,(! SC6Q! $(40! *)4! .&$(0$(! 0;%&3&%5! 0#.! .4'>! %,(407&($! ;)'-.! 9(! 0!
7)%(#%&0-!03(#'(!%)!9(!(O7-)4(.M!!!
N-%,)'>,!<(!<(4(!09-(! %)! $,)<! &#;4(0$(.!7,)$7,)45-0%&)#!)*! "PHY! &#!@J?+$!(O7)$(.! %)!
UQ8$! <(! ;)'-.! #)%! ,)<(3(4! ;)#;-'.(! %,0%! &%! <0$! 0! 86PY! .(7(#.(#%! $%&:'-0%&)#! 0$! %,(!
09&-&%5! )*! /+_! %)! 9-);B! 86PY! 0;%&30%&)#! ;)'-.! #)%! 9(! )7%&:&V(.M! N$! /+_!<0$! #)%! 09-(! %)!
&#,&9&%! 86PY! 0;%&30%&)#! <,(#! &#;'90%(.! *)4! %,(! $0:(! -(#>%,! )*! %&:(! %,0%! $';;($$*'--5!
&#,&9&%(.!86PZ][!$&#>-&#>1!0!7)%(#%&0-!.&4(;%&)#!<)'-.!9(!%)!&#3($%&>0%(!/+_!&#;'90%&)#!*)4!
.&**(4(#%! %&:(! 7)&#%$! 0#.! 0%! ,&>,(4! ;)#;(#%40%&)#$! 0$! 0! ;):9&#0%&)#! )*! ,&>,(4!
;)#;(#%40%&)#! 0#.! -)#>(4! &#;'90%&)#! 7(4&).! ;)'-.! 9(! 4(='&4(.! *)4! /+_! %)! &#,&9&%! 86P! Y!
$&>#0-&#>M!\7%&:&V0%&)#!<)'-.! 0--)<! ;)#*&4:0%&)#! %,0%! %,(!UQ8$! 0-$)! 0;%! %,4)'>,! 0! 86PYT
.(7(#.(#%!70%,<05M!!
N#)%,(4! 7)%(#%&0-! .&4(;%&)#!<)'-.! 9(! %)! ='0#%&*5! %,(! 0:)'#%! )*! "HUj! 4(-(0$(.! *)--)<&#>!
UQ8! &#.';(.! 0;%&30%&)#! 0#.! &#3($%&>0%&#>! %,(! 7)$$&9&-&%5! )*! 0! .)$(! 4($7)#$(! 4(-0%&)#$,&7!
9(%<((#!UQ8!LUN!;)#%(#%!0#.!"HU!;)#;(#%40%&)#$M!60$%-51!0-%,)'>,!%,(!*);'$!)*!%,&$!$%'.5!
<0$! (O%40;(--'-04! %407$! >(#(40%(.! *4):! #('%4)7,&-$1! )%,(4! ;(--! $'9$(%! W:0$8T;(--! 0#.!
:0;4)7,0>($X! 0-$)!B#)<#! %)!74).';(!(O%40;(--'-04! %407$! kdD1!d[lM! 8,(4(*)4(! &#3($%&>0%&#>!
%,(!7)$$&9&-&%5!)*!%,($(!0..&%&)#0-!$)'4;($!)*!(O%40;(--'-04!%407$! &#!74).';&#>!0'%)0#%&>(#$!
<)'-.!9(!>4(0%-5!9(#(*&;&0-!%)!*'4%,(4!'#.(4$%0#.&#>!6'7'$!70%,)-)>5M!





<&%,! -04>(! 0'%)&::'#(! 7)%(#%&0-! )<&#>! %)! %,(! ,&>,! &::'#)>(#&;&%5! )*! %,($(! $%4';%'4($M!
a&%,! :0#5! >07$! &#! %,(! '#.(4$%0#.&#>! )*! %,(! 9&)-)>5! )*! UQ8$1! %,($(! $%4';%'4($! 04(!
&#;4(0$&#>-5!9(&#>!&#3($%&>0%(.!*)4!%,(&4!4)-(!&#!&#.';&#>!0;%&30%&)#!)*!&::'#(!4($7)#$($!&#!
C6Q!%,4)'>,!0'%)0#%&>(#!(O7)$'4(M!!!
8)! ;)#;-'.(1! %,&$! $%'.5!,0$! .(:)#$%40%(.! "HUj! 0#.! SC6Q! $(4':T.(4&3(.!UQ8$!:05!9(! 0#!
&:7)4%0#%!$)'4;(!)*!0'%)!0#%&>(#$!&#!SC6Q!%,0%!04(!9(&#>!.(%(;%(.!%,4)'>,!(#.)$):0-!86P$!
Y1!Z!0#.![!-(0.&#>!%)!0;%&30%&)#!)*!%,($(!4(;(7%)4$M!/)<(3(41!%,(!)4&>&#!)*!%,(!UQ8$!<0$!#)%!
0!.(%(4:&#&#>! *0;%)4! &#! &::'#(!0;%&30%&)#M!8,(! &#,&9&%&)#!)*!86P!Z!0#.![!0;%&30%&)#!'$&#>!
/+_! $&>#&*&;0#%-5! 4(.';(.! %,(!09&-&%5!)*!UQ8$! %)! $%&:'-0%(! %,($(! 4(;(7%)4$! &#.&;0%&#>! %,0%!
UQ8$! 0;%&30%(! %,(! &::'#(! $5$%(:! %,4)'>,! %,($(! (#.)$):0-! 4(;(7%)4$M! ! QO7)$'4(! )*!
$'7(4#0%0#%! )*! UQ8T$%&:'-0%(.! @J?+$! -(0.! %)! $&>#&*&;0#%! &#;4(0$(! &#! 7,)$7,)45-0%&)#! )*!
C8N8F!&#!;)#%4)-$!@J?+$1!<,&;,!<0$!&#,&9&%(.!&#!%,(!74($(#;(!)*!0!SNA!&#,&9&%)4M!60$%-51!SC6Q!
#('%4)7,&-$! 4(-(0$(.! UQ8$! *)--)<&#>! &#;'90%&)#! <&%,! $'7(4#0%0#%! *4):! ;)#%4)-! @J?+$!
$%&:'-0%(.!<&%,!SC6Q!$(40!&#.';(.!UQ8$M!!
8,&$! $%'.5! ,0$! 74)3&.(.! 0! :(;,0#&$%&;! 70%,<05! *)4! %,(! &::'#(T$%&:'-0%)45! (**(;%$!




$&>#0-&#>! 70%,<05$! &#! 6'7'$1! %,(4(95! ;)#%4&9'%&#>! %)<04.$! &:74)3(.! %,(407('%&;!
)'%;):($M!!!
!















\7%&:&V0%&)#!)*! %,(!74&:045! WFÑ!N9X! 0#.! $(;)#.045! 0#%&9).&($! WDÑ!N9X!<0$! ;044&(.!)'%! %)!




<,(#! 7,)$7,)45-0%(.! 0%! %,4()#&#(! DE[! <0$! &#&%&0--5! '$(.! W<133.%>%#'*2=! 7*I.%! TXM! 8,(!












TX! %)! )9%0&#! )7%&:0-! $&>#0-! W<133.%>%#'*2=! Q()12%! TXM! N#%&9).5! <0$! .&-'%(.! &#! 9-);B&#>!
9'**(4!0#.!%($%(.!0%!.&-'%&)#$!40#>&#>!*4):!F]DeET!F]FEEEM!N#!&#&%&0-!.&-'%&)#!)*!F]FEEE!)*!
0#%&T"PNA!W7,)$7,)!8DE[X!0#%&9).5!0#.!F]FEEE!.&-'%&)#!)*!0#%&T4099&%!0#%&9).5!<0$!%($%(.M!
8,($(! .&-'%&)#$! .&.! #)%! >(#(40%(! 0#5! 4($'-%$! 0#.! 74).';(.! 0#! (:7%5! 9-)%M! 8,(4(0*%(41!
(O7(4&:(#%!<0$!4(7(0%(.!<&%,!74&:045!0#%&9).5!.&-'%&)#!)*!F]eEE1!&#!)4.(4!%)!&#;4(0$(!&%$!
;)#;(#%40%&)#M! C(;)#.045! 0#%&9).5! ;)#;(#%40%&)#! <0$! '#;,0#>(.M! L($7&%(! 74).';&#>! 0!
$&>#0-1! %,(! 9-)%! ,0.! 3(45! ,&>,! 90;B>4)'#.M! 8,'$1! &#! )4.(4! %)! 4(.';(! 90;B>4)'#.! #)&$(!
<($%(4#!9-)%!<0$!4(7(0%(.!<&%,!$(;)#.045!0#%&9).5!;)#;(#%40%&)#!4(.';(.!%)!F]YEEE1!0#.!
74&:045! 0#%&9).5! ;)#;(#%40%&)#! 4(:0&#&#>! '#;,0#>(.M! 8,&$! >(#(40%(.! 0! 9-)%! <&%,! &.(0-!
90#.$!<&%,!;-(04!90;B>4)'#.M!N!*'4%,(4!(O7(4&:(#%!<0$!;044&(.!)'%!<&%,!74&:045!0#%&9).5!
.&-'%&)#! )*! F]DeE! 0#.! $(;)#.045! 0#%&9).5! .&-'%&)#! )*! F]YEEEI! ,)<(3(41! %,&$! &$! >(#(40%(.!
(O;($$&3(! 0:)'#%! #)#T$7(;&*&;! 90#.$M! 8,'$1! 74&:045! 0#%&9).5! .&-'%&)#! )*! F]eEE! <0$!





























! ! ! FFY!
!











































FTeEE!! F]YEEE! ZdBL0! ZGBL0!
<133.%>%#'*2=! 7*I.%! OF! L2(>*2=! *#'(I-E(%&! '%&'%E! /-2! '+%! -3'(>(_*'(-#! -/! 3",G@T!
E%'%6'(-#Y!
8,(! .&**(4(#%! 74&:045! 0#%&9).&($! %($%(.! *)4! %,(! .(%(;%&)#! )*! 7"PNAFg! N#%&T"PNA! W7,)$7,)! 8DE[X!
N#%&9).5!0#.!N#%&T"PNA!W7,)$7,)!8YcZX!N#%&9).5M!
!
! ! ! FFG!
!
!!!!!!!!!!!!!!!TY !!!!!!!!!!!!!!OY! !!


































0#%&9).5! WN#%&TP099&%! 0#%&9).5X! %)! .(%(;%! 7,)$7,)45-0%(.! "PNAM! 8,(! (O7)$'4(! %&:(! *)4! 0--!
(O7(4&:(#%$! <0$! YE! :&#'%($M! ! WFX! @4&:045! 0#%&9).5! .&-'%&)#! )*! F]FEEE! 0#.! $(;)#.045! 0#%&9).5!
.&-'%&)#!)*!F]FEEE!WDX!@4&:045!0#%&9).5!.&-'%&)#!)*!F]eEE!0#.!$(;)#.045!0#%&9).5!.&-'%&)#!)*!F]FEEE!
WYX! 74&:045! 0#%&9).5! .&-'%&)#! )*! F]eEE! 0#.! $(;)#.045! 0#%&9).5! .&-'%&)#! )*! F]YEEE! WGX! 74&:045!
0#%&9).5!.&-'%&)#!)*!F]DeE!0#.!$(;)#.045!0#%&9).5!.&-'%&)#!)*!F]YEEEM!!
!





W7,)$7,)! 8YcZX! 0#%&9).5! 9&#.$! %)! 0#! 0-%(4#0%(! 7,)$7,)45-0%&)#! $&%(1! %,0%! &$1! 0! .&**(4(#%!
(7&%)7(!)*!%,(!$0:(!74)%(&#M!a,(4(!0#%&T"PNA!W7,)$7,)!8DE[X!0#%&9).5!)#-5!.(%(;%$!"PNAF!
)#-5!<,(#! 7,)$7,)45-0%(.! 0%! %,4()#&#(! DE[1! 0#%&T"PNA! W7,)$7,)! 8YcZX! 0#%&9).5! .(%(;%$!
































8<)! .&**(4(#%! 74&:045! 0#%&9).&($! <(4(! %($%(.! *)4! %,(! .(%(;%&)#! )*! 7"PNAg! N#%&T"PNA! W7,)$7,)!
8DE[X! N#%&9).5! 0#.! N#%&T"PNA! W7,)$7,)! 8YcZX! N#%&9).5M! WGX! U)! 90#.$! .(%(;%(.!<,(#! 74)9(.!









FM! ?0B1! 8MaM1! 6&,* '++2-,* ",$%#-$,L* M)$'1* )-8* 7('-'1)(* J"'-1'%(,$M! DEEeg! Q-$(3&(4!
N;0.(:&;!@4($$M!
DM! @04,0:1!@M1!6&,*@++2-,*=0$/,+M!DEE[g!h04-0#.!C;&(#;(M*
YM! Q->(4%1! AMLM1! @++2-#(#.0L* N-8,"$/)-8'-.* 6&,* @++2-,* =0$/,+M! DEE[g! a&-(5T
J-0;B<(--M!
GM! +,07-&#1! LMLM1! O;,";',P* #Q* /&,* '++2-,* ",$%#-$,R! S! N--(4>5! +-&#! "::'#)-1! DEFEM!
TO`WD!C'77-!DXg!7M!CYTDYM!
eM! ?'47,51! AM?M1! I)-,P)0S$* @++2-#5'#(#.0M! h04-0#.! C;&(#;(1! 805-)4! 0#.! H40#;&$!
h4)'7M!
dM! h)-.:0#1!6M1!T#(8+)-S$*7,1'(*4,8'1'-,M!DEFDg!Q-$(3&(4!/(0%,!C;&(#;($M  !
ZM! ?)>(#$(#1! 8M/M1! J)/&#.,-* ",1#.-'/'#-* )-8* '-Q()++)/#"0* $'.-)('-.* '-* '--)/,*
'++2-,*8,Q,-$,$R!+-&#!?&;4)9&)-!P(31!DEE[M!OOWDXg!7M!DGETZY1!809-(!)*!+)#%(#%$M!
cM! ?(.V,&%)31! PM1! 6#((U('V,* ",1,%/#"$* )-8* '--)/,* '++2-'/0R! U0%! P(3! "::'#)-1! DEEFM!
TWDXg!7M!FYeTGeM!
[M! A':041! /M1! 8M! A0<0&1! 0#.! CM! NB&401! J)/&#.,-* ",1#.-'/'#-* 50* /&,* '--)/,* '++2-,*
$0$/,+R!"#%!P(3!"::'#)-1!DEFFM!WbWFXg!7M!FdTYGM!
FEM! ?(.V,&%)31!PM1!@M!@4($%)#T/'4-9'4%1!0#.!+MNM!S0#(<051!3*&2+)-*&#+#(#.2,*#Q*/&,*











FeM! f0$$(-)#1!8M!0#.!@MNM!L(%:(4$1!6#((*",1,%/#"$L*)*1,-/")(*,(,+,-/* '-* '--)/,* '++2-,*
",$%#-$,$R!"#*(;%!"::'#1!DEEDM!]bWYXg!7M!FEYYTGFM!
FdM! +,'0#>1! 8M! 0#.! PMSM! 2-(3&%;,1! @8,-/'Q'1)/'#-* #Q* &69A?YL* )* -#;,(* &2+)-* 6#((U('V,*














DDM! 80B(.01!AM!0#.!CM!NB&401!6#((U('V,*",1,%/#"$* '-* '--)/,* '++2-'/0R! "#%! "::'#)-1!DEEeM!
T]WFXg!7M!FTFGM!
DYM! a&--&0:$1! NMQM1! @++2-#(#.0* L* 421#$)(* )-8* M#80* =2"Q)1,* !,Q,-$,$M! DEFDg! a&-(5T
J-0;B<(--M!
DGM! A0<0&1! 8M! 0#.! CM! NB&401! 6#((U('V,* ",1,%/#"$* )-8* /&,'"* 1"#$$/)(V* P'/&* #/&,"* '--)/,*
",1,%/#"$*'-*'-Q,1/'#-*)-8*'++2-'/0R!"::'#&%51!DEFFM!WVWeXg!7M!dYZTeEM!
DeM! J-0$&'$1!NM6M!0#.!JM!J('%-(41! @-/")1,((2()"*/#((U('V,*",1,%/#"$R! "::'#&%51!DEFEM!WOWYXg!
7M!YEeTFeM!
DdM! /0;B(41!/M1! (%!0-M1!7%TU!<3U$%,1'Q'1*)1/';)/'#-*#Q*)-/'.,-U%",$,-/'-.* 1,(($* ",\2'",$*
$/",$$* V'-)$,* )1/';'/0* )-8* '$* %",1,8,8* 50* -#-U$%,1'Q'1* ,-8#10/#$'$* )-8* ,-8#$#+)(*
+)/2")/'#-R!Q:9)!K1!F[[cM!T]WDFXg!7M!dDYETGEM!
DZM! A0&$,)1! 8M! 0#.! CM! NB&401! 6#((U('V,* ",1,%/#"* Q2-1/'#-* )-8* $'.-)('-.R! S! N--(4>5! +-&#!
"::'#)-1!DEEdM!TT]WeXg!7M![Z[TcZI!='&V![ccM!
DcM! A0<0&1!8M!0#.!CM!NB&401! @--)/,* '++2-,*",1#.-'/'#-*#Q*;'")(* '-Q,1/'#-R!U0%! "::'#)-1!
DEEdM!]WDXg!7M!FYFTFYZM!
D[M! A)#0%1!hMaM1!='.-)('-.*50*6#((U9'V,*A,1,%/#"$M!DEEcg!805-)4!v!H40#;&$!"#;M!
YEM! J04%)#1! hM?M! 0#.! SM+M! A0>0#1!3* 1,((* 5'#(#.'1)(* ;',P* #Q* 6#((U('V,* ",1,%/#"* Q2-1/'#-L*
",.2()/'#-*/&"#2.&*1#+%)"/+,-/)(':)/'#-R!U0%!P(3!"::'#)-1!DEE[M!^WcXg!7M!eYeTGDM!
YFM! C,4&30$%031! ?M! 0#.! 8MJM! U&(<)-.1! <21(,'1* 31'8* $,-$#"$* )-8* /0%,* @* '-/,"Q,"#-*
%"#821/'#-*'-*$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!H4)#%!"::'#)-1!DEFYM!Vg!7M!YF[M!
YDM! \ÖU(&--1! 6MNMSM1! LM! h)-(#9);B1! 0#.! NMhM! J)<&(1! 6&,* &'$/#"0* #Q* 6#((U('V,* ",1,%/#"$*
]+8)$&^*",8,Q'-'-.*'--)/,*'++2-'/0R!U0%!P(3!"::'#)-1!DEFYM!TWWdXg!7M!GeYTGdEM!




YeM! A)--(<(1! +M1! (%! 0-M1! =,\2,-/')(* )2/#%&#$%&#"0()/'#-* $/,%$* '-* /&,* '-/,"(,2V'-U?*
",1,%/#"U)$$#1')/,8*V'-)$,U?*",.2()/,* '/$*);)'()5'('/0*)$*)-*)8)%/,"* '-* '-/,"(,2V'-U?*
$'.-)('-.R!S!J&)-!+,(:1!DEEGM!O]^WZXg!7M!eDDZTYdM!
YdM! P&;,1! 8M1! 6#((* )-8* 6#((U9'V,* A,1,%/#"$LL* 3-* @++2-#(#.'1* J,"$%,1/';,M! DEEeg! A-'<(4!
N;0.(:&;]@-(#':!@'9-&$,(4$M!
YZM! A0<0&1! 8M1! (%! 0-M1! @-/,"Q,"#-U)(%&)* '-821/'#-* /&"#2.&* 6#((U('V,* ",1,%/#"$* '-;#(;,$* )*
8'",1/* '-/,")1/'#-* #Q* @AB`* P'/&*40!__* )-8* 6A3B[R! U0%! "::'#)-1! DEEGM! `WFEXg! 7M!
FEdFTcM!
YcM! 2(:0%$'1! CM1! (%! 0-M1! @-/,"(,2V'-U?* ",1,%/#"U)$$#1')/,8* V'-)$,U?* %()0$* )-* ,$$,-/')(*
"#(,*Q#"*6#((U('V,*",1,%/#"*a69Ab`U*)-8*69AcU+,8')/,8*'-/,"Q,"#-Ud)(%&)e*'-821/'#-R!S!
QO7!?(.1!DEEeM!ObTWdXg!7M![FeTDYM!
! ! ! FFc!
!






GYM! UÜ:(%,1! 8M! 0#.! NM! ?á;$0&1! 6&,* "#(,* #Q* -,2/"#%&'($* '-* )2/#'++2-,* 8'$,)$,$R!
"::'#)-)>5!6(%%(4$1!DEFDM!TVWWFXg!7M![TF[M!






GcM! Q.<04.$1! CMaM1! M'#1&,+'$/"0* )-8* J&0$'#(#.0* #Q* /&,* <,2/"#%&'(M! F[[Gg! +0:94&.>(!
2#&3(4$&%5!@4($$M!
G[M! C'::(4$1! +M1! (%! 0-M1! <,2/"#%&'(* V'-,/'1$* '-* &,)(/&* )-8* 8'$,)$,R! 84(#.$! "::'#)-1!
DEFEM!WTWcXg!7M!YFcTDGM!





eYM! ?0#%)30#&1! NM1! (%! 0-M1!<,2/"#%&'($* '-* /&,* )1/';)/'#-* )-8* ",.2()/'#-* #Q* '--)/,* )-8*
)8)%/';,*'++2-'/0R!U0%!P(3!"::'#)-1!DEFFM!TTWcXg!7M!eF[TeYFM!
eGM! A)9050$,&1! CMLM1!(%!0-M1!<,2/"#%&'($* '-* /&,* '--)/,* '++2-,* ",$%#-$,R!N4;,! "::'#)-!
8,(4!QO7!Wa04$VX1!DEEeM!`WWdXg!7M!eEeTFZM!
eeM! A)-0;VB)<$B01!QM!0#.!@M!A'9($1!<,2/"#%&'(* ",1"2'/+,-/*)-8* Q2-1/'#-* '-*&,)(/&*)-8*
'-Q()++)/'#-R!U0%!P(3!"::'#)-1!DEFYM!TWWYXg!7M!Fe[TFZeM!




ecM! C%(&#9(4>1! JMQM! 0#.! CM! h4&#$%(&#1! N-1#-;,-/'#-)(* "#(,$* #Q* /&,* <3!Jf* #Z'8)$,L*
$'.-)('-.D*'#-*&#+,#$/)$'$D*)-8*1,((*8,)/&R!C;&!C8AQ1!DEEZM!Obb]WYZ[Xg!7M!7(FFM!
e[M! P(:&K$(#1! _M1! (%! 0-M1! !0'-.* Q#"* )* 1)2$,L* <>6#$'$D* +,1&)-'$+$* 5,&'-8* )-*
)-/'+'1"#5')(*1,((*8,)/&*+#8)('/0R!+(--!L(0%,!L&**(41!DEFFM!TUWGXg!7M!ecFTcM!
dEM! n)'$(*&1! CM1! (%! 0-M1! 7)/)%2(/U('V,* ",(,)$,* #Q* +'/#1&#-8"')(* !<3* 50* ,#$'-#%&'($*
1#-/"'52/,$*/#*)-/'5)1/,"')(*8,Q,-$,R!U0%!?(.1!DEEcM!TVW[Xg!7M![G[TeYM!











deM! 2490#1! +MHM1! (%! 0-M1!<,2/"#%&'(* ,Z/")1,((2()"* /")%$* 1#-/)'-* 1)(%"#/,1/'-D* )* 10/#$#('1*
%"#/,'-* 1#+%(,Z* '-;#(;,8* '-* &#$/* 8,Q,-$,* ).)'-$/* 7)-8'8)* )(5'1)-$R! @6)C! @0%,)>1!
DEE[M!`WFEXg!7M!(FEEEdY[M!








ZEM! @&-$;V(B1! HM/M1! (%! 0-M1!3* -#;,(*+,1&)-'$+* #Q* ")%'8* -21(,)"* -,2/"#%&'(* ,Z/")1,((2()"*
/")%*Q#"+)/'#-*'-*",$%#-$,*/#*=/)%&0(#1#112$*)2",2$R!S!"::'#)-1!DEFEM!TU`WFDXg!7M!
ZGFYTDeM!
ZFM! P0:)$TA&;,&B1! fM1! (%! 0-M1! <,2/"#%&'(* ,Z/")1,((2()"* /")%$* )",* '-821,8* 50*
401#5)1/,"'2+*/25,"12(#$'$R!8'9(4;'-)$&$!WQ.&#9X1!DEE[M!U^WFXg!7M!D[TYZM!
ZDM! 80;;,&#&T+)%%&(41! HM1! <,2/"#%&'($* '-* @-Q,1/'#2$* !'$,)$,$M! DEFFg! J(#%,0:! C;&(#;(!
@'9-&$,(4$M!





ZeM! @0%(-1! CM1! (%! 0-M1! <'/"'1* #Z'8,* 8#-#"$* ",(,)$,* ,Z/")1,((2()"* /")%$* Q"#+* &2+)-*
-,2/"#%&'($* 50* )2.+,-/'-.* Q",,* ")8'1)(* .,-,")/'#-R! U&%4&;! \O&.(1! DEFEM! OOWYXg! 7M!
DDdTYGM!
ZdM! h'7%01!NMAM1!(%!0-M1!31/';)/,8*,-8#/&,(')(*1,(($* '-821,*-,2/"#%&'(*,Z/")1,((2()"* /")%$*
)-8* )",* $2$1,%/'5(,* /#* <>6#$'$U+,8')/,8* 1,((* 8,)/&R! HQJC! 6(%%1! DEFEM! `UVWFGXg! 7M!
YF[YTZM!
ZZM! +-04B1! CMPM1! (%! 0-M1!J()/,(,/* 69AH*)1/';)/,$*-,2/"#%&'(* ,Z/")1,((2()"* /")%$* /#*,-$-)",*
5)1/,"')*'-*$,%/'1*5(##8R!U0%!?(.1!DEEZM!TWWGXg!7M!GdYT[M!
ZcM! 60#.(1!PM1!(%!0-M1!<,2/"#%&'($*)1/';)/,*%()$+)10/#'8*8,-8"'/'1*1,(($*50*",(,)$'-.*$,(QU
!<3U%,%/'8,* 1#+%(,Z,$* '-* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$R! C;&! 840#$-! ?(.1! DEFFM!
WWZYXg!7M!ZY40F[M!
! ! ! FDE!
!
Z[M! N:'-&;1! JM! 0#.!hM!/05($1!<,2/"#%&'(* ,Z/")1,((2()"* /")%$R! +'44(#%!J&)-)>5M!OTW[Xg! 7M!
PD[ZTPD[cM!
cEM! à0<4)%#&0B1! ?M! 0#.! ?M! P070-0TA)V&B1! <,2/"#%&'(* ,Z/")1,((2()"* /")%$* a<>6$b* U*
Q#"+)/'#-*)-8*'+%('1)/'#-$R!N;%0!J&);,&:!@)-1!DEFYM!abWYXg!7M!DZZTcGM!






cGM! A)'V04&.($1! 8M1!7&"#+)/'-*4#8'Q'1)/'#-$*)-8*6&,'"* B2-1/'#-R! +(--1! DEEZM!TOUWGXg! 7M!
d[YTZEeM!
ceM! 6($,#(41! ?M1! (%! 0-M1! J3!H* +,8')/,8* &'$/#-,* &0%,"1'/"2(('-)/'#-* '-821,$*
&,/,"#1&"#+)/'-* 8,1#-8,-$)/'#-* )-8* 1&"#+)/'-* 2-Q#(8'-.* /#* Q#"+* -,2/"#%&'(*
,Z/")1,((2()"*/")%U('V,*$/"21/2",$R!H4)#%!"::'#)-1!DEFDM!Wg!7M!YEZM!







[EM! L(H40#;)1! NM1! @++2-'/0L* 6&,* @++2-,* A,$%#-$,* '-* @-Q,1/'#2$* )-8* @-Q()++)/#"0*
!'$,)$,M!DEEZM!
[FM! N990$1!NMAM1!7,((2()"*)-8*4#(,12()"*@++2-#(#.0M!Q-$(3&(4!C0'#.(4$M!






[eM! ,0*(V1! NMQM1! 7#2(8* <,2/"#%&'(* >Z/")1,((2()"* 6")%$* >(21'8)/,* /&,* 40$/,"',$* #Q*
J)/&#.,-,$'$g*S!+-&#!QO7!@0%,)-M*
[dM! a0%$)#1! 6M1!(%!0-M1!!'$,)$,*)1/';'/0D* $,;,"'/0D*)-8*8)+).,* '-* /&,*NF* I2;,-'(,UO-$,/*
=0$/,+'1*92%2$*>"0/&,+)/#$2$*7#&#"/R!N4%,4&%&$!P,(':1!DEFDM!aVWZXg!7M!DYedTdeM!





[[M! J4'##(41! /M"M1! (%! 0-M1!!'QQ,",-1,* '-* 8'$,)$,* Q,)/2",$* 5,/P,,-* 1&'(8&##8U#-$,/* )-8*
)82(/U#-$,/*$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!N4%,4&%&$!P,(':1!DEEcM!`UWDXg!7M!eedTdDM!
! ! ! FDF!
!







FEYM! C%&;,<(,1! LM1! QM! N4;(1! 0#.! fM! @0$;'0-1! N%8)/,* #-* %,8')/"'1* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!+'44!\7&#!P,(':0%)-1!DEEGM!TaWeXg!7M!eZZTcZM!
FEGM! N:040-1! JM1! (%! 0-M1! 3* 1#+%)"'$#-* #Q* /&,* #2/1#+,* #Q* )8#(,$1,-/* )-8* )82(/U#-$,/*
$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!P,(':0%)-)>5!W\O*)4.X1!DEFGM!`WWdXg!7M!FFYETeM!





FEZM! 8';B(41! 6MJM1! (%! 0-M1! 382(/U* )-8* 1&'(8&##8U#-$,/* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$L* )*












FFYM! J(4($*)4.1!?MaM! 0#.! SMQM! L03&.$)#1!38#(,$1,-/* 8,;,(#%+,-/* )-8* =9>R! J($%! @40;%!
P($!+-&#!P,(':0%)-1!DEEdM!ObWDXg!7M!YeYTdcM!
FFGM! +044(#)1! 6M1! (%! 0-M1! @++2-#(#.'1)(* )-8* 1('-'1)(* 8'QQ,",-1,$* 5,/P,,-* h2;,-'(,* )-8*
)82(/*#-$,/*#Q*$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!6'7'$1!F[[[M!UWGXg!7M!DcZT[DM!
FFeM! /&40B&1!6M8M1!(%!0-M1!7('-'1)(*)-8*()5#")/#"0*1&)")1/,"'$/'1$*)-8*(#-.U/,"+*#2/1#+,*#Q*
%,8')/"'1* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$L* )* (#-.'/28'-)(* $/280R! S! @(.&0%41! DEEcM!
T`OWGXg!7M!eeETdM!




FFcM! H(440V1!?MJM1!(%!0-M1!>;)(2)/'#-*#Q*/&,*?c_G*3A3* (2%2$*1"'/,"')*8)/)*$,/* '-*%,8')/"'1*
%)/',-/$R* 7#++'//,,$* #Q* J,8')/"'1* A&,2+)/#(#.0* #Q* /&,* M"):'(')-* =#1',/0* #Q*
! ! ! FDD!
!
J,8')/"'1$* )-8* /&,* M"):'(')-* =#1',/0* #Q* A&,2+)/#(#.0R! +-&#! QO7! P,(':0%)-1! F[[GM!
TOWFXg!7M!cYTZM!
FF[M! J4'##(41! /M"M1! (%! 0-M1! =,-$'/';'/0* #Q* /&,* =0$/,+'1* 92%2$* >"0/&,+)/#$2$* !'$,)$,*
31/';'/0* @-8,ZD* M"'/'$&* @$(,$* 92%2$* 3$$,$$+,-/* T"#2%* @-8,ZD* )-8* =0$/,+'1* 92%2$*
31/';'/0*4,)$2",* '-* /&,* ,;)(2)/'#-* #Q* 1('-'1)(* 1&)-.,* '-* 1&'(8&##8U#-$,/* $0$/,+'1*
(2%2$*,"0/&,+)/#$2$R!N4%,4&%&$!P,(':1!F[[[M!VOWZXg!7M!FYeGTdEM!
FDEM! @(4&--)'O1!JM+M1!(%!0-M1!3-/'-21(,)"*)-/'5#80*a3<3b*)-8*3<3*%"#Q'(,* /,$/$* '-*1&'(8",-*
P'/&*)2/#'++2-,*8'$#"8,"$L*)*",/"#$%,1/';,*$/280R!+-&#!P,(':0%)-1!DEEEM!T^WYXg!7M!
DEETYM!
FDFM! A':041! nM1! NM! J,0%&01! 0#.! PMaM! ?&#V1! 3-/'-21(,)"* )-/'5#8',$* )-8* /&,'"* 8,/,1/'#-*
+,/&#8$* '-*8').-#$'$*#Q*1#--,1/';,* /'$$2,*8'$,)$,$L*)* h#2"-,0* ",;'$'/,8R!L&0>#)$%&;!
@0%,)-)>51!DEE[M!Vg!7M!FTFM!
FDDM! ?&#01! PM! 0#.! /M"M! J4'##(41! J,8')/"'1* (2%2$UU)",* /&,",* 8'QQ,",-1,$* '-* %",$,-/)/'#-D*





FDGM! P)).1! ?MSM1! (%! 0-M1! 7&'(8&##8U#-$,/* =0$/,+'1* 92%2$* >"0/&,+)/#$2$L* 1('-'1)(*
%",$,-/)/'#-*)-8*%"#.-#$'$*'-*K?*%)/',-/$R!C;0#.!S!P,(':0%)-1!F[[[M!OUWGXg!7M!DDDT
dM!
FDeM! N49';B-(1!?MPM1! (%! 0-M1!!,;,(#%+,-/* #Q* )2/#)-/'5#8',$* 5,Q#",* /&,* 1('-'1)(* #-$,/* #Q*
$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!U!Q#>-!S!?(.1!DEEYM!WV^WFdXg!7M!FeDdTYYM!
FDdM! 6&7$B51! @MQM1! =0$/,+'1* (2%2$* ,"0/&,+)/#$2$L* )-* )2/#'++2-,* 8'$,)$,* #Q* M* 1,((*
&0%,")1/';'/0R!U0%!"::'#)-1!DEEFM!OW[Xg!7M!ZdGTZddM!
FDZM! J0#;,(4(0'1! SM! 0#.! fM! @0$;'0-1!60%,* @* '-/,"Q,"#-* '-* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$*
)-8*#/&,"*)2/#'++2-,*8'$,)$,$R!"::'#&%51!DEEdM!O`WYXg!7M!YcYT[DM!
FDcM! n'40$)31! CM1! (%! 0-M1! !,Q,1/';,* M* 1,((* /#(,")-1,* 1&,1V%#'-/$* '-* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!S!QO7!?(.1!DEEeM!ObTWeXg!7M!ZEYTFFM!









FYYM! f0-(#;&01! wM1! (%! 0-M1!!,Q'1',-/* 7!Hk7!GC&'.&* 6* ",.2()/#"0* 1,((* Q2-1/'#-* '-* %)/',-/$*
P'/&*)1/';,*$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!S!"::'#)-1!DEEZM!T]UWGXg!7M!DeZ[TccM!
FYGM! 6&#B(4T"$40(-&1! ?M1! (%! 0-M1! >(,;)/,8* (,;,($* #Q* ,-8#.,-#2$* @9U[* '-* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R*3*%2/)/';,*"#(,*'-*%)/&#.,-,$'$R!S!"::'#)-1!F[[FM!TV]WFXg!7M!FFZTDYM!








FYcM! C'1! AMnM! 0#.! LMCM! @&$(%$B51! 6&,* "#(,* #Q* ,Z/")1,((2()"* !<3* '-* )2/#'++2-'/0* '-* =9>R!
C;0#.!S!"::'#)-1!DEE[M!]bWYXg!7M!FZeTcYM!
FY[M! @&(%(4$(1! QM! 0#.! SM! f0#! L(4! f-0>1! M",)V'-.* '++2-#(#.'1)(* /#(,")-1,* '-* =0$/,+'1*
92%2$*>"0/&,+)/#$2$R!H4)#%&(4$!&#!"::'#)-)>51!DEFGM!`M!
FGEM! h0#>'-51! LM1! (%! 0-M1! =,(QUA<3U)-/'+'1"#5')(* %,%/'8,* 1#+%(,Z,$* )1/';)/,* &2+)-*
8,-8"'/'1*1,(($*/&"#2.&*69A`*)-8*69A_R!S!QO7!?(.1!DEE[M!ObaW[Xg!7M!F[cYT[GM!




FGYM! J0440%1! HMSM! 0#.! PM6M! +)**:0#1!!,;,(#%+,-/* #Q* 69A* '-&'5'/#"$* Q#"* /&,* /",)/+,-/* #Q*
)2/#'++2-,*8'$,)$,$R!"::'#)-!P(31!DEEcM!OOWg!7M!DZFTcYM!
FGGM! P0,:0#1!NM/M! 0#.!PMNM! Q&$(#9(4>1!6&,* "#(,* #Q* /#((U('V,* ",1,%/#"$* '-* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!C74&#>(4!C(:&#!"::'#)70%,)-1!DEEdM!OUWDXg!7M!FYFTGYM!
FGeM! +);;01! JMNM1! NM?M! +-&#(1! 0#.! ?MàM! P0.&;1! M(,5$* )-8* )%#%/#/'1* 5#8',$* )",* M* 1,((*
)2/#)-/'.,-$R!S!"::'#)-1!DEEDM!Ta^WFXg!7M!Fe[TddM!
FGdM! C,0)1! aM/M! 0#.! @M6M! +),(#1! !'$/2"5)-1,$* #Q* )%#%/#/'1* 1,((* 1(,)")-1,* '-* $0$/,+'1*
(2%2$*,"0/&,+)/#$2$R!N4%,4&%&$!P($!8,(41!DEFFM!TWWFXg!7M!DEDM!
FGZM! A07-0#1!?MSM1!<,2/"#%&'($* '-* /&,* %)/&#.,-,$'$* )-8*+)-'Q,$/)/'#-$* #Q* =9>R! U0%! P(3!
P,(':0%)-1!DEFFM!]WFDXg!7M!d[FT[M!
FGcM! L<&3(.&1!UM! 0#.!?M!P0.&;1!7'/"2(('-)/'#-*#Q*)2/#)-/'.,-$* '+%('1)/,$*<>6#$'$* '-* /&,*
'-821/'#-*#Q*)2/#'++2-'/0R!N##!P,(':!L&$1!DEFGM!]WWYXg!7M!GcYT[FM!
FG[M! A,0#.7'41!PM1!(%!0-M1!<>6$*)",*)*$#2"1,*#Q*1'/"2(('-)/,8*)2/#)-/'.,-$*)-8*$/'+2()/,*











! ! ! FDG!
!
FeGM! J0(;,-(41! QM+M1! (%! 0-M1! @-/,"Q,"#-U'-821'5(,* .,-,* ,Z%",$$'#-* $'.-)/2",* '-* %,"'%&,")(*
5(##8*1,(($*#Q*%)/',-/$*P'/&*$,;,",*(2%2$R!@4);!U0%-!N;0.!C;&!2!C!N1!DEEYM!TbbWeXg!7M!
DdFETeM!
FeeM! J(##(%%1! 6M1! (%! 0-M1! @-/,"Q,"#-* )-8* .")-2(#%#',$'$* $'.-)/2",$* '-* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$*5(##8R!S!QO7!?(.1!DEEYM!T^]WdXg!7M!ZFFTDYM!
FedM! L(##51!?MHM1!(%!0-M1!3*8'$/'-1/*$25$,/*#Q*%"#'-Q()++)/#"0*-,2/"#%&'($* '$#()/,8*Q"#+*
%)/',-/$* P'/&* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$* '-821,$* ;)$12()"* 8)+).,* )-8*
$0-/&,$':,$*/0%,*@*@B<$R!S!"::'#)-1!DEFEM!TUVWdXg!7M!YDcGT[ZM!




Fe[M! /0BB&:1! NM1! (%! 0-M1! @+%)'"+,-/* #Q* -,2/"#%&'(* ,Z/")1,((2()"* /")%* 8,.")8)/'#-* '$*
)$$#1')/,8*P'/&*(2%2$*-,%&"'/'$R!@4);!U0%-!N;0.!C;&!2!C!N1!DEFEM!Tb]WDFXg!7M![cFYTcM!
FdEM! n(,1! 8M?M1! (%! 0-M1! !,#Z0"'5#-21(,)$,U'-&'5'/#"0* )-/'5#8',$* '-* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!S!J&):(.!C;&1!DEEYM!TbWeXg!7M!eGGTeFM!
FdFM! ?(#>1!aM1! (%! 0-M1!!,#Z0"'5#-21(,)$,* @$* )* J#/,-/')(* 7#2-/,"* A,.2()/#"* #Q*35,"")-/*
<,2/"#%&'(* >Z/")1,((2()"* 6")%$* B#"+)/'#-* )Q/,"* 4)h#"* 6")2+)R! ?(.&0%)4$! )*!
"#*-0::0%&)#1!DEFDM!ObTOg!7M!cM!
FdDM! 6(**-(41! SM1! (%! 0-M1!<,2/"#%&'(* ,Z/")1,((2()"* /")%$* /&)/* )",* -#/* 8,.")8,8* '-* $0$/,+'1*
(2%2$* ,"0/&,+)/#$2$* )1/';)/,* 1#+%(,+,-/* ,Z)1,"5)/'-.* /&,* 8'$,)$,R! S! "::'#)-1!
DEFDM!TUUWZXg!7M!YeDDTYFM!
FdYM! ?(0#$1! 8MAM1! (%! 0-M1! f2+)-* (2%2$* )2/#)-/'5#80U!<3* 1#+%(,Z,$* )1/';)/,* !7$*
/&"#2.&*1##%,")/'#-*#Q*7!KG*)-8*69AcR!S!+-&#!"#3($%1!DEEeM!TT`WDXg!7M!GEZTFZM!
FdGM! J0;;0-01! PM1! (%! 0-M1! 69AU8,%,-8,-/* )-8* 69AU'-8,%,-8,-/* %)/&P)0$* #Q* /0%,* @*
'-/,"Q,"#-*'-821/'#-*'-*$0$/,+'1*)2/#'++2-'/0R!U0%!?(.1!DEEZM!TWWeXg!7M!eGYTeFM!
FdeM! +,0:&-)$1! hM1! (%! 0-M1! 70/#$#('1* $,-$'-.* #Q* ,Z/")1,((2()"* $,(QU!<3* /")-$%#"/,8* '-/#*
+#-#10/,$*50*/&,*)-/'+'1"#5')(*%,%/'8,*99K`R!J-)).1!DEFDM!TObWFcXg!7M!Yd[[TZEZM!









FZEM! P)##9-):1! 6M! 0#.! hMfM! N-:1! 3* %';#/)(* "#(,* Q#"* /&,* -)/2")(* '-/,"Q,"#-* )(%&)U
%"#821'-.* 1,(($* a%()$+)10/#'8* 8,-8"'/'1* 1,(($b* '-* /&,* %)/&#.,-,$'$* #Q* (2%2$R! S! QO7!
?(.1!DEEFM!T^VWFDXg!7M!He[TdYM!
FZFM! P)##9-):1! 6M1! ?M6M! Q-)40#%01! 0#.! hMfM! N-:1! A#(,* #Q* -)/2")(* '-/,"Q,"#-U)(%&)*
%"#821'-.* 1,(($* a%()$+)10/#'8* 8,-8"'/'1* 1,(($b* '-* )2/#'++2-'/0R! N'%)&::'#&%51!
DEEYM!WaWcXg!7M!GdYTZDM!






FZGM! \9(4:)$(41! hM! 0#.! fM! @0$;'0-1! 6&,* '-/,"Q,"#-U)(%&)* $'.-)/2",* #Q* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!6'7'$1!DEFEM!T^W[Xg!7M!FEFDT[M!
FZeM! 6&'1! nMSM1! @J7L* %"#Q,$$'#-)(* /0%,* ?* '-/,"Q,"#-U%"#821'-.* 1,(($* )-8* %()$+)10/#'8*
8,-8"'/'1*1,((*%",12"$#"$R!N##'!P(3!"::'#)-1!DEEeM!OWg!7M!DZeTYEdM!
FZdM! P)##9-):1!6M!0#.!fM!@0$;'0-1!6&,* '--)/,* '++2-,*$0$/,+* '-*=9>L* /0%,* @* '-/,"Q,"#-$*
)-8*8,-8"'/'1*1,(($R!6'7'$1!DEEcM!T]WeXg!7M!Y[GT[M!









FcFM! N>,(:)1! NM1! ?MhM! P':&1! 0#.! ?M! +)-):9)1! J,.0()/,8* '-/,"Q,"#-$* ])(%&)^G)* )-8*
])(%&)^G5* '-* /&,* /",)/+,-/*#Q* 1&"#-'1*&,%)/'/'$*7R!U0%!P(3!h0$%4)(#%(4)-!/(70%)-1!
DEFEM!]W[Xg!7M!GceTG[GM!
FcDM! +-04B1! SMLM1! ?MQM! H-0#0>0#1! 0#.! SMTJM! 8(--&(V1!!'$1#;,"0* )-8* !,;,(#%+,-/* #Q* I)-2$*
F'-)$,* aI3Fb* @-&'5'/#"$* Q#"* @-Q()++)/#"0*!'$,)$,$R! S)'4#0-!)*!?(.&;&#0-!+,(:&$%451!
DEFGM!`]WFDXg!7M!eEDYTeEYcM!
FcYM! U&(<)-.1! 8MJM1! @-/,"Q,"#-* 3(%&)* '-* =0$/,+'1* 92%2$* >"0/&,+)/#$2$R* S)'4#0-! )*!
J&):(.&;&#(!0#.!J&)%(;,#)-)>51!DEFEM!ObTbF!7McM*
FcGM! P)##9-):1! 6M1! =0$/,+'1* 92%2$* >"0/&,+)/#$2$* )-8* /&,* 60%,* ?* @-/,"Q,"#-* =0$/,+R*
N4%,4&%&$!P($!8,(41!DEEYM!`F!7MdcTZeM*
FceM! ?0#&;0$$0:51!CM!0#.!JM!@'-(#.40#1!!,-8"'/'1*1,((* 1#-/"#(*#Q* /#(,"#.,-'1* ",$%#-$,$R!
"::'#)-!P(31!DEFFM!OVTWFXg!7M!DEdTDZM!
FcdM! S(>)1! hM1! (%! 0-M1! J()$+)10/#'8* 8,-8"'/'1* 1,(($* '-821,* %()$+)* 1,((* 8'QQ,",-/')/'#-*
/&"#2.&*/0%,*@*'-/,"Q,"#-*)-8*'-/,"(,2V'-*[R!"::'#&%51!DEEYM!T^WDXg!7M!DDeTYGM!
FcZM! J40'#1! LM1! "M! +040:0-,)1! 0#.! SM! L(:(#>()%1! @B<U)(%&)X5,/)* ,-&)-1,$* M7AU
8,%,-8,-/*M*1,((*",$%#-$,$R!"#%!"::'#)-1!DEEDM!TVWGXg!7M!GFFT[M!
FccM! P)##9-):1! 6M! 0#.! AMJM! Q-B)#1! 70/#V'-,$* )$* /&,")%,2/'1* /)".,/$* '-* =9>R! U0%! P(3!
P,(':0%)-1!DEFEM!aWdXg!7M!YY[TGZM!
Fc[M! h0#>'-51!LM1! (%! 0-M1!6&,* "#(,* #Q* 8,-8"'/'1* 1,(($* '-* )2/#'++2-'/0R!U0%!P(3! "::'#)-1!
DEFYM!TWWcXg!7M!eddTeZZM!
F[EM! N4.)&#1! CM@M! 0#.! 6MQM! C;,0#9(4>1! 6&,* +)-).,+,-/* #Q* %,8')/"'1* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!U0%!+-&#!@40;%!P,(':0%)-1!DEEeM!TWDXg!7M!cDT[DM!
F[FM! +&:0V1!PM1!J,8')/"'1$*'-*=0$/,+'1*32/#'++2-,*!'$,)$,$M!DEEcg!Q-$(3&(4M!
! ! ! FDd!
!
F[DM! ?0--($)#1! @M! 0#.! SM! 8(B0#)1! !').-#$'$* )-8* +)-).,+,-/* #Q* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$*'-*1&'(8",-R!@0(.&0%4&;$!0#.!+,&-.!/(0-%,1!DEEcM!TUWDXg!7M!dFTd[M!
F[YM! ?04B$1! CMLM! 0#.! AM! 8'--'$1!4#8,"-* /&,")%,2/'1* $/")/,.',$* Q#"* %),8')/"'1* $0$/,+'1*
(2%2$*,"0/&,+)/#$2$*)-8*(2%2$*-,%&"'/'$R!N;%0!@ã.&0%4&;01!DEFEM!^^WZXg!7M![dZT[ZGM!
F[GM! /);,9(4>1!?M+M1!A&,2+)/#(#.0M!DEFEg!Q-$(3&(4!/(0-%,!C;&(#;($M!
F[eM! 2#$0-1!QM1!72"",-/*O%'-'#-$*'-*J,8')/"'1*A&,2+)/#(#.0M! !""#!"#$%&"'()*+,-./, ! !
F[dM! N904&(#%)$1! +M1! (%! 0-M1! f08"#Z01&(#"#\2'-,* '-* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$* )-8*
"&,2+)/#'8*)"/&"'/'$*)-8*'/$*$)Q,/0*'-*%",.-)-10R!QO7(4%!\7&#!L4'>!C0*1!DEFFM!TbWeXg!
7M!ZEeTFGM!
F[ZM! 3* ")-8#+':,8* $/280* #Q* /&,* ,QQ,1/* #Q* P'/&8")P'-.* &08"#Z01&(#"#\2'-,* $2(Q)/,* '-*
$0$/,+'1* (2%2$* ,"0/&,+)/#$2$R* 6&,* 7)-)8')-* f08"#Z01&(#"#\2'-,* =/280* T"#2%R! U!
Q#>-!S!?(.1!F[[FM!WOVWYXg!7M!FeETGM!
F[cM! A59'4V1!LM1! HM!J4(#%0#)1!0#.!CM!h051!4#8,*#Q*)1/'#-*#Q*&08"#Z01&(#"#\2'-,* '-*A3U
,;'8,-1,* #Q* )-* '-&'5'/#"0* ,QQ,1/* #-* /#((U('V,* ",1,%/#"* $'.-)('-.R! U0%! +-&#! @40;%!
P,(':0%)-1!DEEdM!OW[Xg!7M!GecT[M!
F[[M! +)$%(.)0%T+,0-':(0'1!UM1!(%!0-M1!f08"#Z01&(#"#\2'-,L*)*+2(/'Q)1,/,8* /",)/+,-/* '-*
(2%2$R!@4($$(!?(.1!DEFGM!VWWd!@%!DXg!7M!(FdZTcEM!




DEDM! ?&--(41! LMPM1! (%! 0-M1! J()$+)* &08"#Z01&(#"#\2'-,* 1#-1,-/")/'#-$* )-8* ,QQ'1)10* '-*
"&,2+)/#'8*)"/&"'/'$R!N4%,4&%&$!P,(':1!F[cZM!WbWeXg!7M!edZTZFM!
DEYM! C&#,01! PM! 0#.! CM! P0'%1! J,8')/"'1* (2%2$* -,%&"'/'$L* 4)-).,+,-/* 2%8)/,R! a)4-.! S!
U(7,4)-1!DEFGM!WWDXg!7M!FdTDYM!










DFFM! 30#! Q#>(-0#.1! ?M1! (%! 0-M1! 3* -#;,(* )$$)0* /#* +,)$2",* (#$$* #Q* %()$+)* +,+5")-,*
)$0++,/"0*82"'-.*)%#%/#$'$*#Q*)8&,",-/*1,(($*'-*12(/2",R!+5%):(%451!F[[dM!OVWDXg!7M!
FYFT[M!
DFDM! à,0#>1! hM1! (%! 0-M1! >)"(0* 8,/,1/'#-* #Q* )%#%/#$'$* 2$'-.* )* Q(2#",$1,-/* 1#-h2.)/,* #Q*
)--,Z'-*iR!J&)%(;,#&='($1!F[[ZM!OWWYXg!7M!eDeTYFM!
! ! ! FDZ!
!
DFYM! 84&3(.&1! CM! 0#.! QM6M! h4(&.&#>(41! >-8#$#+)(* 6#((U('V,* ",1,%/#"$* '-* )2/#'++2-'/0L*
+,1&)-'$+$*Q#"*1('-'1)(*8';,"$'/0R!8,(40751!DEE[M!aWYXg!7M!GYYTGGDM!
DFGM! ?&.>-(51! NM1! +M! 8,)49&#$)#1! 0#.!?MaM! J(4($*)4.1! >Z%",$$'#-* #Q* 6#((U('V,* ",1,%/#"$*
)-8* /&,'"* 8,/,1/'#-* #Q* -21(,)"* $,(QU)-/'.,-* (,)8'-.* /#* '++2-,* )1/';)/'#-* '-* I=9>R!
P,(':0%)-)>5!W\O*)4.X1!DEFDM!`TWeXg!7M!cDGTYDM!
DFeM! +04:)#0TP&3(401! +M! 0#.!?MSM! A07-0#1! 9#PU8,-$'/0* .")-2(#10/,$L* )* 8'$/'-1/* 1()$$* #Q*
-,2/"#%&'($* '-* $0$/,+'1* )2/#'++2-'/0R! C(:&#! "::'#)70%,)-1! DEFYM!W`WGXg! 7M! GeeT
dYM!
DFdM! A#&>,%1! 92%2$UJ"#-,* 4'1,* !,+#-$/")/,* >-&)-1,8* <,2/"#%&'(* >Z/")1,((2()"* 6")%*
B#"+)/'#-L*@+%('1)/'#-$*Q#"*32/#)-/'5#80*B#"+)/'#-*)-8*O".)-*!)+).,R*
DFZM! +0:79(--1! NM?M1! ?M! A0$,>04&0#1! 0#.!?MSM! C,-):;,&B1!<3!Jf* #Z'8)$,* '-&'5'/$* /&,*
%)/&#.,-,$'$* #Q* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$R! C;&! 840#$-! ?(.1! DEFDM! VWFeZXg! 7M!
FeZ40FGFM!
DFcM! n0$'%):)1! AM1! (%! 0-M1! 42/)/'#-* #Q* !<3=>?* '-* %,#%(,* P'/&* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$R!U0%!h(#(%1!DEEFM!OUWGXg!7M!YFYTGM!
DF[M! J).0#)1! NM1! (%! 0-M1! =/280* #Q* !<3=>* @* .,-,* %#(0+#"%&'$+$* '-* $0$/,+'1* (2%2$*
,"0/&,+)/#$2$*$2$1,%/'5'('/0R!N##!P,(':!L&$1!DEEZM!aaWGXg!7M!edETFM!




DDDM! 6&'1! +M6M1! (%! 0-M1! =%,1'Q'1* %#$/U/")-$()/'#-)(* &'$/#-,* +#8'Q'1)/'#-$* #Q* -,2/"#%&'(*
,Z/")1,((2()"* /")%$* )$* '++2-#.,-$* )-8* %#/,-/')(* /)".,/$* #Q* (2%2$* )2/#)-/'5#8',$R!
N4%,4&%&$!P($!8,(41!DEFDM!TVWFXg!7M!PDeM!
DDYM! +,&4&3&!PhC1!3MPMSM1! S(##&$B(#$!hS1!@4'&K#!hS1!P00%$! S?/1!7'/"2(('-)/'#-L*3*6)".,/* Q#"*
!'$,)$,* @-/,";,-/'#-* '-*42(/'%(,*=1(,"#$'$*)-8*#/&,"* @-Q()++)/#"0*!'$,)$,$g! S!+-&#!
+(--!"::'#)-1!DEFYM!VM!
DDGM! a04.(1!UM1!32/#'++2-'/0L* /&,* "#(,*#Q*-,2/"#%&'($* '-* =9>L*2-/)-.('-.* /&,*<>6R!U0%!
P(3!P,(':0%)-1!DEFFM!]WeXg!7M!DeDM!
DDeM! f&--0#'(301! QM1! (%! 0-M1! <,//'-.* -,2/"#%&'($* '-821,* ,-8#/&,(')(* 8)+).,D* '-Q'(/")/,*
/'$$2,$D*)-8*,Z%#$,*'++2-#$/'+2()/#"0*+#(,12(,$*'-*$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!
S!"::'#)-1!DEFFM!TU]WFXg!7M!eYcTeDM!
DDdM! @0$;'0-1!fM1! 6M! H04B0$1!0#.! SM!J0#;,(4(0'1!=0$/,+'1* (2%2$*,"0/&,+)/#$2$L*)((* "#)8$*
(,)8*/#*/0%,*@*'-/,"Q,"#-$R!+'44!\7&#!"::'#)-1!DEEdM!TUWdXg!7M!dZdTcDM!
DDZM! 84&#;,&(4&1!hM1!60%,*@*'-/,"Q,"#-L*Q"',-8*#"*Q#,g!S!QO7!?(.1!DEFEM!Ob]WFEXg!7M!DEeYTdYM!
DDcM! P)##9-):1! 6MQM1! hMfM! N-:1! 0#.! AMQM! \9(4>1! J#$$'5(,* '-821/'#-* #Q* $0$/,+'1* (2%2$*




DYEM! 8)-05:0%1! NM1! (%! 0-M1! =0$/,+'1* (2%2$* ,"0/&,+)/#$2$* '-* )* 1&'(8* ",1,';'-.* (#-.U/,"+*
'-/,"Q,"#-*/&,")%0R!S!@(.&0%41!F[[DM!TObWYXg!7M!GD[TYDM!
! ! ! FDc!
!
DYFM! a0,&.! H0.&-0,1! CMNM1! (%! 0-M1! 6&,* 8,;,(#%+,-/* #Q* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$*
Q#((#P'-.* '-/,"Q,"#-Ul* /&,")%0* Q#"* &,%)/'/'$*7* '-Q,1/'#-R! N@6NP! S)'4#0-! )*!
P,(':0%)-)>51!DEEdM!^WYXg!7M!DcdTDc[M!
DYDM! H'B'50:01! CM1! (%! 0-M1! =0$/,+'1* 92%2$* >"0/&,+)/#$2$* 3Q/,"* ])(%&)^U@-/,"Q,"#-*
6&,")%0*Q#"*7&"#-'1*f,%)/'/'$*7L*3*7)$,*A,%#"/*)-8*A,;',P*#Q*/&,*9'/,")/2",R!N:!S!
h0$%4)(#%(4)-1!DEEEM!^`WFXg!7M!YFETYFDM!









DYZM! U&(<)-.1! 8MJM1! (%! 0-M1! f'.&* $,"2+* @B<U)(%&)* )1/';'/0* '$* )* &,"'/)5(,* "'$V* Q)1/#"* Q#"*
$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!h(#($!"::'#1!DEEZM!UWdXg!7M!G[DTeEDM!
DYcM! C&>'4.$$)#1! CM1! (%! 0-M1! J#(0+#"%&'$+$* '-* /&,* /0"#$'-,* V'-)$,* G* )-8* '-/,"Q,"#-*
",.2()/#"0*Q)1/#"*C*.,-,$*)",*)$$#1')/,8*P'/&*$0$/,+'1* (2%2$*,"0/&,+)/#$2$R!N:!S!
/':!h(#(%1!DEEeM!]aWYXg!7M!eDcTYZM!
DY[M! +,0:1! +M?M1! AM! A)1! 0#.! 8MJM! U&(<)-.1! @-/,"Q,"#-* A,.2()/#"0* B)1/#"* C* '-* /&,*




DGFM! /0;904%,1! QM! 0#.! NM! A0K.0;$5TJ0--01! 9#P* 8,-$'/0* -,2/"#%&'($* '-* %)/',-/$* P'/&*












DGZM! C0;4(1! AM1! 6MNM! +4&$<(--1! 0#.! SM?M!?;+'#(1!f08"#Z01&(#"#\2'-,* '$* )$$#1')/,8* P'/&*
'+%)'",8* '-/,"Q,"#-U)(%&)* )-8* /2+#"* -,1"#$'$* Q)1/#"U)(%&)* %"#821/'#-* 50*
%()$+)10/#'8* 8,-8"'/'1* 1,(($* '-* $0$/,+'1* (2%2$* ,"0/&,+)/#$2$R! N4%,4&%&$! P($! 8,(41!
DEFDM!TVWYXg!7M!PFeeM!











DeFM! h'&.';;&1! +M1! (%! 0-M1! 69A* ",1#.-'/'#-* #Q* $,(Q* -21(,'1* )1'8$* &)+%,"$* .(21#1#"/'1#'8*
)1/';'/0*'-*(2%2$R!U0%'4(1!DEFEM!Va`WZYEEXg!7M![YZT[GFM!
DeDM! H'-:(41!8M1!=%)"'-.*$/,"#'8$*'-*(2%2$R*C;&Jw1!!DEFEM!WWDdXM*
DeYM! a0#>1!CM1!(%!0-M1!I)VX=636*$'.-)('-.*'$*'-;#(;,8*'-*/&,*'-Q()++)/#"0*'-Q'(/")/'#-*#Q*/&,*
V'8-,0$*'-*4A9X(%"*+'1,R!6'7'$1!DEFEM!T^WFEXg!7M!FFZFTcEM!
DeGM! A0<0$0B&1!?M1!(%!0-M1!J#$$'5(,*"#(,*#Q*/&,*I3FX=636*%)/&P)0$* '-*/&,*",.2()/'#-*#Q*6*
1,((U'-/,"Q,"#-*",()/,8*.,-,$*'-*$0$/,+'1*(2%2$*,"0/&,+)/#$2$R!6'7'$1!DEFFM!ObWFDXg!
7M!FDYFT[M!
DeeM! ?&.>-(51!NM1!(%!0-M1!6&,*"#(,*#Q*-,2/"#%&'(*)%#%/#$'$*'-*h2;,-'(,U#-$,/*$0$/,+'1*(2%2$*
,"0/&,+)/#$2$R!N4%,4&%&$!v!P,(':0%&$:1!DEE[M!abWcXg!7M!DY[ETDGEFM!
-!
